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ON THE 


GEOLOGY OF THE LOTHIANS * 

BY 

ROBERT JAMES HAY CUNNINGHAM, Esq. M. W. S. 


INTRODUCTORY REMARKS. 

In offering this essay to the consideration of the Wernerian 
Natural History Society, the author considers that, for the 
satisfaction of those to whose scrutiny it is submitted, he is 
called upon to state some of the circumstances attending 
its production. The necessary investigations were com- 
menced in the beginning of the summer of the year 183-1, 
and continued with little interruption till the middle of July, 
after which they were suspended till March 1835 ; and 
since that period, up to this date, few weeks have elapsed 
without more or less time being spent in examination. The 
deficiencies of the essay, therefore, whatever these may be, 
cannot be referred to its hasty formation ; and if its short- 
ness be considered as hardly agreeing with these state- 

* The Wernerian Natural History Society’s Honorary Premium of 
Twenty Sovereigns was adjudged to Mr Cunningham for this Essay. 
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merits, the author begs leave to mention, that, though the 
phenomena may have been few which he considered worthy 
of minute description, this did not (if there was to lie 
an attempt at a geological map of the Lothian*) in any 
way lessen the labour. The country required to be tra- 
versed in all directions in search of appearances worthy of 
description, and if many excursions were made without the 
author finding any thing to describe, or even a rock of 
which a specimen was requisite, still there was the same ex- 
penditure of time and labour as would have taken place if 
these excursions had been fraught with interest. 

As the Lothians have been traversed in all directions by 
geologists, little novelty is to be expected in the following- 
pages; yet the author, by verifying and correcting from 
actual examination all previous accounts, and by adding 
his own observations, trusts that he will meet the wishes of 
the Wernerian Natural History Society. From accom- 
panying Professor Jameson in his excursions, he has derived 
much information, and lias endeavoured to conduct Ins re- 
searches on the principles so ably taught by that experi- 
enced and celebrated geologist. 

The speculative parts of the essay, and the views in re- 
gard to some points in the geology of the Lothians, bear 
on printed statements, and on others which, although not 
printed, are well known to the geologists of Edinburgh. 

The maps accompanying this essay have been coloured, 
as far as possible, in accordance with Professor Jmuc.Ws 
paper “ On the colouring of Geological Maps , 11 which k 
published in the first volume of the Wernerian Transac- 
tions ; all the tints, however, have been made more intense, 
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as the dark engraving of the maps would, in many eases, 
have rendered the colours, if no deeper than those recom- 
mended in that paper, hardly visible.'* The sections have 
been formed on the same system of colouring, and when 
other colours were required, those were selected which ap- 
peared to harmonize best. In regard to the objects of these 
sections it may be stated, that they were selected from 
all those points where the connections of the rocks are 
in any way interesting. The specimens which accom- 
pany the memoir, were selected in the same manner : no 
rock which the author considered interesting did he in- 
tentionally pass. In regard to the paucity of the speci- 
mens which have been collected in Linlithgowshire, it may 
be remarked, that few rocks were found which had not been 
already noticed in the counties of Haddington and Edin- 
burgh, and, as specimens of these had been selected, the 
fact of finding the same rocks in a different locality, ap- 
peared to render their collection unnecessary. 

There still remains to be noticed one circumstance attend- 
ing this essay, and which may perhaps require explanation ; 
and this is the fact of there being in it no attempt to give 
details connected with the u Coal Workings” The reason 
which the author had for not entering on this part of the 
subject was, that he considered that such an investigation lay 
more in the way of the professional coal- viewer, than of one 
engaged in purely geological investigations. He did not, 
therefore, attempt to draw up sections or ground-plans of 
coal- workings, or to inquire into the quantities of known coal 

* The maps here referred to are those which were lodged with the es- 
say, They were those published by Mr Thomson of Edinburgh, 
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That his non-attention to this department, however, l«w in 
no way been the means of causing him to overlook ap- 
pearances of interest, in a scientific sense, he is inclined 
to believe, from the perfect similarity attending the rela- 
tions of those various beds of coal which have actually fallen 
under his notice. 
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THE LOTHIAN'S. 


That portion of Scotland, which is bounded on the north 
by a line drawn from the Firth of Forth to the Firth of 
Clyde, is composed entirely of rocks of the Secondary and 
Transition classes. The former of these is traversed by ig- 
nigenous masses of the Felspar and Trap families, while the 
latter, besides being connected with these rocks, is broken 
through in several places by different granites and syenites. 
As it very generally happens that the oldest rocks of a 
country are those which attain the greatest altitude, while 
the newer formations which skirt them, form, according to 
their relative ages, either the hilly or the I5w land ; so here, 
the mountainous districts are composed of the older rocks, 
viz. the grey wacke and transition slates (strata, which com 
statute the more or less uninterrupted high land which ex- 
tends from St Abb's Head to Port Patrick in Wigtonshire), 
while the plains and less elevated country, exhibit only rocks 
referable to one of those groups which collectively form the 
great series of secondary formations.* All the strata of 
this class, which occur in the southern division of Scot- 
land, are to he referred to the carboniferous group. In 
several details these rocks will be found to differ from the 

• The geognostical characters of the great high land mentioned in the 
text were first made known by Professor Jameson, who, indeed, was the 
first geologist who pointed out the occurrence of Transition rocks in Great 
Britain. 
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same as occurring in England ; these differences arc, 
however, only such as might be expected to be observ- 
able in a deposit extending over a large area: one part 
of a formation may be more fully developed in one si- 
tuation than in another, or it may even he entirely a want- 
ing. In regard to the mutual associations of the Augitic 
and Felspathic masses, we may remark that, although nonatu* 
ral sections exhibit the relative ages of these rocks ; still, from 
the examination of other districts, which are partially com- 
posed of both ; from the circumstance of the trap family be- 
ing so generally distributed among the carboniferous strata, 
and also from the eruptions of the trachytes (which may be 
considered as the modem analogues of the ancient porphy- 
ries and felspars), being, in general, anterior to those of rocks 
having a basaltic character, it is highly probable.? tlmt the 
series of felspar masses, which is so generally associated with 
the Transition deposits,, is of a formation more ancient, than 
the' basalts and greenstones. In the three counties the geo- 
gnostieal structure of which it is the subject of this paper to 
describe, extensive districts of both Transition and Secondary 
strata occur, and, as we have just stated, the higher grounds 
are composed almost entirely of the older rocks. Before 
entering upon a minute topographical dt.serip.tion of these 
two great classes, and, also before we define their geogra- 
phical distribution, we shall describe both in a general man- 
ner; and as in all geognostical descriptions, it appears to be 
most natural to follow the ascending series, so here we shall 
first notice the 

TRANSITION HOCKS. 

To classify, according to nature, the various mineral masses 
which constitute the crust of our globe, has been the fem|eit- 
vour of geologists, from that epoch in the history of the sci- 
ence when it was first discovered, that, to arrive at the know- 
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ledge of the earth’s structure, wemust have recourse to minute 
investigation. Many have proposed arrangements of the 
strata, which they, as the authors, have, of course, considered 
less liable to objection than those for which they were substi- 
tuting them. In all these arrangements, there has been no 
one division of the stratified part of the earth, more uni- 
versally considered false and unnatural, than that of the 
a Transition class” It has been said to have no natural ex- 
istence, but to be the mere creation of minds fettered by pre- 
conceived theories. As an objection to the term ct transition 
some have urged that it is one derived from that theory, 
which affirms, that the rocks of this epoch were formed, du- 
ring the passage of the globe, from a state unfitted for the ex- 
istence of organic beings, to one which was calculated for their 
preservation. If geologists have, in the course of their in- 
vestigations, come to any certainty concerning the ancient 
states of our globe, there is certainly no one doctrine sup- 
ported by a greater number of facts, than that of progres- 
sive development. Many remains have been adduced as 
belonging to beings, which held a place in the zoological 
scale, higher than was consistent with this theory. With 
one exception, however, all these remains have been found, 
on more accurate and better conducted examination, to be, 
instead of dissentient facts, beautiful proofs of its truth. The 
exception to which we refer* is as yet, perhaps, unexplained, 
and by some is considered as a stumbling block which must 
cause the fall of this theory. If, however, we remember that 
all the other exceptions have been explained, and that the 
“ Crocodiles' teeth” of Burdiehouse, winch Lyell considered 
as indicative of the entire fallacy of this theory, have been 
found by Professor Jameson, and afterwards by Agassiz, to 

* The occurrence of didelphic remains in the slate of Stonesfielcl, a 
member of the oolitic series. 
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belong to fishes; and that the supposed Trionyx of the old ml 
sandstone of Caithness is also found to be a fish ; we may ex- 
pect that, on more extended investigations, the nature of the 
Stonesfield remains will appear in no way at variance with 
their geognostical position. As it seems most accordant with, 
the rules of philosophical induction, to consider that as the 
best founded theory which is most generally applicable, " so 
one solitary apparent exception should be the more dili- 
gently examined ; it ought to be viewed, on every side and 
in all its details, whether it may be reconcilable with the 
theory against which it appears to militate, rather than be 
eagerly laid hold of, as a weapon to subvert one derived 
from apparently legitimate generalizations* To account 
for the non-appearance of highly organized remains in old 
rocks, it has been asserted that causes have existed adequate 
to effect their complete obliteration. u Mechanical pressure, 
derangements by subterraneous movements, the ad, ion of 
chemical affinity,’ 1 have all been summoned up to account 
for the disappearance of animal remains.whichhavo(if we may 
judge from evidence as strong as any attending a science, 
the facts of which are in few instances open to experiment), 
perhaps, never been inexistence. How fickle in its actions 
must have been that u lapidifying process” ! which could pre- 
serve, even to a delicate spine, a frail shell, ami be too dost, rue 
live toalloweven the fragment of a, bone of a bird or iimuium 
ferous animal to be visible in our older secondary rucks! 
It has been told us, that as the bottom of the existing ocean 
has not been dredged a throughout an area coextensive with 
that occupied by the carboniferous rocks,” thus enabling 
us to calculate the chances which will bring up the relic of 
a mammifer; so the fact of the non-appearance of these re- 
mains ought not to be considered as a proof of thdr mnuvx- 
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istenee But, as has been well remarked, u Every island, 
every continent, has formed part of an ancient bed of the 
ocean, and this ancient bed is exposed to the examination 
of thousands of observers in every degree of latitude not 
covered by polar snows.” Further, on finding this state- 
ment in a work which proposes a classification of tertiary 
strata, however ancient, by merely acquiring a knowledge of 
the extinct and existing species contained in each, are there 
not marks of inconsistency ? It is reckoned unsafe to judge 
of the utter absence of highly organized animals, in very 
old strata, by their not having as yet been found ; while the 
fact of a tertiary system of strata containing a greater per- 
centage of extinct shells than another, is considered as per- 
fectly demonstrative of its greater age. We are not wishing 
to inquire whether, in these instances, such a mode of exa- 
mination will infallibly lead to a just conclusion or not ; but 
it appears to be drawn as an inference from appearances pre- 
cisely similar to those, which have induced geologists to be- 
lieve in a progression of development. As an argument against 
the doctrine of progressive development, it lias been affirmed 
that the corals and mollusca, which lived in the ancient seas, 
were not of a more simple structure than those which at pre- 
sent exist. Those, however* who advocated the opinion that, 
from the oldest fossiliferous deposit to the formations of our 
own epoch, there were proofs, from examining fossil bodies, 
that the standard of organization was gradually, and not 
instantaneously, raised, never, either directly or indirectly 
pronounced, as their opinion, that this u progressive de- 
velopment 4 ” of organized beings was evinced by compar- 
ing the members of any one genus, as they occurred in con- 
secutive formations. It was never affirmed, as far as we 
are aware, by any geologist, that, if a certain natural class 
of organized fossil remains was observable in several forma- 
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tions, (the relative ages of which were indicated by stiperpo- 
sition) we must expect to find in the oldest of these forma- 
tions or series of strata, individuals of this natural class 
having a more simple structure than those imbedded in the 
newest But it was insisted, and is yet (though some ima- 
gine that they see in the laws which now govern organised 
bodies in all their relations, and in the globe itself, an almost 
eternal and uniform system of legislation), that the earth’s 
strata exhibit proofs from their contents, that certain epochs 
have been characterized by the creation of the several main 
links of the zoological chain. 

The term “Transition” has been discarded by a celebrated 
geologist upon another ground ; but unfortunately the rea- 
son why the term was applied has been misunderstood. M r 
Phillips, in his “ Guide to Geology,” after saying, that some 
geologists make a Transition class of rocks, affirms “ that 
this is needless, for such passages are not thought necessary 
to be marked in other instances,” When Werner mimed a 
certain class of rocks “ Transition,” it was done, not from 
discovering that they passed into the inferior or more crystal- 
line rocks, but from the conclusions which he drew from find- 
ing, that, in this series, for the first time, marks of imimnl 
and vegetable life occurred ; and that these were remains of 
beings which possessed a structure of the most simple mo 
tore. He so named this series of rocks, not because it pass- 
ed. by mineral character, or alternation, into his “ Primitive 
class but because his examination of its contents, and 
relations to associated rocks, made him draw the inference, 
that it had been formed during the passage of the globe, 
from a state in which vegetable and animal life existed not, 
to one fitted for its preservation.* The term “ Tmtisb 

* « They are supposed to have been deposited during the passage or 
transition of the earth from its chaotic to its habitable 
Geognosy, p. 140. Edinburgh. 1000. 
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timf* was theoretical ; but it is upheld by as many proofs as 
any other acquired portion of geological knowledge. As 
regard# the objection to the term Transition, that it is un- 
natural, inasmuch as the rocks of this class pass into the infe- 
rior and more crystalline strata, and in the upper parts into 
those of secondary formation, it may be asked— Where is the 
series of rocks, which, however distinct and separate from 
its associated formations it may appear to be in one coun- 
try, has not been observed in other localities to alternate 
with and pass into them? If in all cases, however, these 
appearances were considered hostile to forming arrange- 
ments of the globe's strata into great divisions, it is evi- 
dent that no classification could be formed from the rela- 
tive superposition of strata, and that one from some other 
system of phenomena would be necessary. Though these 
transitions of strata into each other, however, are conspi- 
cuous, there is still no reason why such transitions should 
be considered as affording a reason that from 6t giscment" 
strata should not be arranged. When viewed on the large 
scale, that on which all geological appearances ought to 
be viewed, the series which, from ' superposition, is to be 
acknowledged as of one formation, is also, from its being 
characterized by one or more classes of fossilized organic 
bodies, ami in many instances by a wonderful similarity 
of mineral character, to be considered as the uninterrupted 
production of a certain geological epoch. The mineral 
characters of the transition rocks which occur in the 
Jbothians, arc limited. The Greywacke is, in general, a fine 
aggregate of minute grains of quartz and Lydian-stone, im- 
bedded in a base approaching to clay-slate, and containing 
scales of mica very generally distributed through it. In 
size, the components of the greywacke vary; they occur of 
all magnitudes, between that of the smallest; sand and a fine 
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conglomerate ; and, when very compact, its mechanical na- 
ture is not very easily recognised. The Clay-slate, winch is 
frequently associated with the greywacke, into w|peh if 
passes, and with which it alternates, is of various shades of 
ash, bluish and smoke grey- Its general aspect is earthy, 
and it never assumes that crystalline appearance which emi- 
nently characterizes that of an older formation, viz, the slate 
associated with gneiss and mica-slate. In the strata of grey- 
wacke there is also sometimes a striped appearance, identi- 
cal with that exhibited by the coal formation shales, and, in 
some districts, it contains numerous minute veins of mas- 
sive quartz, and layers of red haematite. The uniform 
sameness of the mineral characters of the Transition 
rocks, in countries far removed from each other, is a proof 
that the causes, from the actions of which they resulted, 
were almost universal ; a fact which is at complete vari- 
ance with that system of geology, which sees only in the 
various rocks of our continents the long-continued action of 
existing, causes. By the term u universal,* however, it is 
not intended to be implied that at one period the earth 
■was covered completely by an envelope of grey wacke strata* 
Such an opinion, either in regard to it or any other forma-. 
4ion, is contradicted by every appearance. But it in wished 
to be only understood as intimating that, during the epoch of 
the" grey wackcfs formation, it is probable that, when deposit 
tiorrrof strata took place over the globe, they were in cir- 
cumstances which allowed only the. deposition of a grey- 
wacke. The idea which supposes, that, if a deposition of 
strata took place, that deposition must in all parts lie simi- 
lar, because there existed a series of causes over the whole 
globe, which if called into action produced the same effects, 
is quite different from that which assumes that these causes 
acted at one given period over the whole globe,, If all 
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the deposits at present forming below the waters of the 
ocean, could he looked upon in one wide extended plain* it 
would bp found that their mineral characters are so differ- 
ent in different places, that little similarity could be traced 
amongst them. That deposit which resulted from the ero- 
sion of a granitic district, would present the characters of 
various red sandstones ; that which was produced by the 
comminution of quartz rock, would approach in character 
to a white sandstone ; while the formations winch were 
formed from the disintegration of secondary or tertiary dis- 
tricts, would consist of various alternations of sands, gravels 
and clays. In all these supposed cases there is nothing si- 
milar to that uniformity of mineral character which is con- 
spicuous in older formations ; a fact which indicates that the 
causes effecting these formations were very general, and that 
similar circumstances existed, over an immense portion, if 
not over all the globe at one period. 

SHOOK n All Y KOOKS. 

■ # 

Having now noticed generally the transition rocks of the 
I mthians, we shall next describe that series of Secondary 
strata which forms almost the whole of the counties of Edin- 
burgh, Haddington, and Linlithgow. The Secondary series 
of tho.LothiatiH k not composed of one and the sumo rock, 
but is, on the contrary, an example of a compound forma- 
tion, inasmuch as it is an assemblage of red ami white sand- 
stones, variously coloured shales, and limestone, all of which 
are so associated with each other, that their synchronism of 
deposition is conspicuously evident The white sandstone 
group of the Lothians has, as. we have before stated, al- 
ways been considered as belonging to the Independent Coal 
Formation. This series differs in several respects from the 
coal-measures of England. It would certainly indicate a 
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.state of things entirely different from the present, if a for- 
mation* whose relative position in the crust of the globe 
was in one country correctly ascertained, exhibited in 
every other a strictly uniform sameness in its mincralogi* 
cal _ and fossilogical characters. If contemporaneous for- 
mations were identical in all their details* the determina* 
tion of strata would be conducted in a manner far different 
from what it is. Instead of traversing extensive districts* 
examining the relations of an unknown rock to others whose 
natures were apparent, and from superposition and other 
characters ascertaining geological equivalents, the mere view 
of a characteristic specimen would be sufficient ; and from 
geology being one of the most intellectual of Sciences, one 
which requires minute investigation, it would deserve hardly 
to be considered as an Art. 

Authors, in describing that series of rocks which lies, in the 
regular succession, below the magnesian limestone, and above 
the' transition formations, divide it into the Old Red Sand- 
stone, Mountain Limestone, and Coal Formation, drawing 
lines of demarcation between all these deposits. Though, 
from observing, in some countries, that the position of one 
or all of these deposits is so unconfornmble, that it is only 
to be accounted for by the state of repose which existed 
during their several depositions, having been interrupted 
by disturbing causes, still there is no reason to conclude 
that this unconformability is to be observed in all countries, 
This is to assume, that igneous actions in the early ages of 
the world, differed entirely from those which now operate, 
and also that the upraisures of contemporaneous strata were 
themselves contemporaneous. A deposit which is completely 
separated from that which succeeds it in one country, may 
in another make a transition into it by numerous alterna- 
tions; and thus we have a proof that breaks in the sequence 
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of strata, are, if viewed with the extent of the globe, only 
local. I n the Lothian® the divisions of old red sandstone, 
and mountain limestone, are unnatural ; for strata which, 
in one locality, might, from their relations to others, be 
considered as the old red sandstone, are, in another, found 
to occupy a position which renders this impossible. If these 
sandstones are found both above and below the mountain 
limestone, and are frequently seen to alternate with it on 
the large and small scale, it is evident that they form one 
deposit ! that the causes which produced them were not 
interrupted by paroxysms of violence. In the Lothians 
and in Fife, there are many points which evince that the old 
red sandstone, mountain limestone, and coal formation, can- 
not, as developed in these districts, naturally he separated. 

Professor Jameson, in his Mineralogical Account of Dum- 
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ic Lo- 
lls found in- 
timately colmeeted with the white sandstone series. In re- 
gard to the occurrence of red and brown sandstone, the 
Professor states, “ 1st, In lower Silesia, nearly the whole of 
the coal-field is composed of reddish-brown and cochineal 
coloured sandstone, with which great beds of coal alternate. 
2dly, In the coal-field of Mid-Lothian we have the follow- 
ing instances of similar coloured sandstone occurring in the 
coal formation : a. In Dryden Water, near Loanhead, there 


are several beds of reddish-brown coloured sandstone, ac- 
companied by similar coloured ironstone in the coal for- 
mation. b. Near Mr Cameron’s paper-mills, on the banks 
of the Esk, there are thick beds of reddish-coloured sand, 
stone, that evidently belong to the coal formation, and the 
same rock continues in the direction of the river, forming 
the picturesque cliffs of Hawthomden and Rodin, and ex- 
tends even to Auehmdinny Bridge, c. Immediately behind 
themanse of Collinton there is a beautiful section of the 
von. vii. b 




vexities uppermost, or form what is called a m&tte ; they 
are of a reddish-brown colour, and alternate with layers of 
greyish-black coloured date-clay, and reddish-brown colour- 
ed clay-ironstone. On each extremity of the saddle rest 
the more common rocks, viz. grey-coloured sandstone, glo- 
bular clay-ironstone, &c. d. The rock on which Craigmillar 



they pass into the red sandstone. In that part of the Esk 


river which runs past Amiston and KlrkhtM, tb« are nu- 


merous alternations of the rod with the white sandstone. 


Much also of the country intervening between Drummoro- 
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to justify the misconceptions of some who have examined it,* 
The mountain limestone, which, if it preserved that position 
which it Is generally found to occupy in other districts, 
would be a formation separating the white from the red sand- 
stone series, occurs in the Lothians connected with both. 
While making these statements indicating that the causes 
which produced the Secondary formations of the Lothians 
were uninterrupted during the deposition of the series, and 
that this circumstance accounts for the various alternations 
of its members, we may remark, that there has been a source 
of error in the belief, that in all instances three distinct de- 
posits/)* viz., the Old Red Sandstone, the Mountain Lime- 

* Dr Hibbert, in his paper a On the Limestone ofBurdiehouae,*’ publish- 
ed in the Transactions of the Royal Society of Edinburgh, vol. xiil, 
page 137, affirms, that, by ignigenous action, “ there has been an emer- 
gence of beds even inferior to the carboniferous group,” and cites the 
Fentlands and the coast of North Berwick as localities. The strata ex- 
posed there, however, are all of the same general nature as the red sand- 
stones of other places, which, by their relations to the white sandstones, 
so clearly Indicate that both series constitute one contemporaneous 
formation. The red sandstone of H a w t n on n bex, exhibited also to Dr H. 
some appearances which caused this observer to believe that it had 
been deposited soon alter the formation of the Transition rocks. In re- 
gard to what these were we are ignorant ; but if viewed in ail its relations, 
it will be found to form only one of those deposits of red sandstone, 
which, with those of white sandstone, coal, and shale, form the second- 
ary system of the Lothians, and geognostieally represent the coal forma- 
tion* 

f Aa an instance off his we may mention the conclusions to which 
Messrs Sedgwick and Murchison came, after examining the secondary 
formations of the island of Arran, In that island two red sandstones oc- 
cur, the one above, the other below, the strata of white sandstone con- 
taining beds of coal, while the Mountain Limestone occurs mteratratified 
with both. After examining this district, these geologists were led to 
consider that series of red sandstone strata, which was in the more im- 
mediate vicinity of the old rocks, as the Scottish representative of the 
old red sandstone of England : the assemblage of white sandstone was by 
them described as the Coal formation ; while the red sandstone which lay 
above it, was stated to be the equivalent of the new red sandstone of 
England, differing from it, however, in this circumstance, that in Arran 
it was conformable with the coal formation. By 
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stone, and the Coal Formation, separate, without ever 
blending into each other, the New Bed Sandstone from the 
Transition Rocks. It is this alone which has made wmie 
declare that the series of red sandstone strata, which, in 
some places^ is found above the true Coal Deposits, be- 
longs to the New Red Sandstone. To determine the ago of 
strata, they must be examined through their whole extent, 
and their position in the globe's crust is only to be ascertain- 
ed by studying all their various phenomena. Though the red 
sandstone, white sandstone, and limestone, of the Lothian*, 
may not, from the circumstance of their being so intimately 
connected, be considered exactly similar to the carboniferous 
series of other districts, though, perhaps, they exhibit, not 
that invariableness of position which characterizes them 
elsewhere, still, in the circumstance of the red sandstone and 
conglomerate being most remarkably developed in those 
parts of the country which are in the vicinity of tin* older 
rocks, they exhibit an appearance similar to that observable 
in other and. more distant localities. The conglomerates of 
the lower parts of the series .are, from the size of the* mass- 
es which compose them, highly indicative of the great me- 
chanical action which must have operated in their forma- 
tion. 

Though conchological contents characteristic of a forma 
tion, the position of which relatively to others is known, be 
found in districts at a great distance from those in which the 

By comparing this series of red and white sandstone with the mtne m 
developed in the Lothians, or even in the adjoining coast of Ayrshire, 
the identity of the two is easily made out, and that sandstone which wits 
by these gentlemen considered as the new red sandstone, becomes on- 
ly a member of the great secondary series of the Lothians, no one of 
which can be naturally separated from the others, if throughout the 
whole extent of their distribution we examine their mode of arrangement 
relatively to each other. This view of the sandstone of Arran was pro- 
posed by Professor Jameson, in one of a series of memoirs on the geo- 
logy of Arran, read to the Wernerian Society several years ago, 
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deposit of an understood geological age occurs, still we ant 
not to consider that these far separated deposits must neees- 
warily he of the mine age. That they may he % is possible, hut 
it is as probable that they may not, and their evidence is 
never to be opposed to that afibrdedby superposition 
That I lie red conglomerates and sandstones of the Lin 
thians are not derived from the consolidation of Hands and 
rolled masses brought from a great distance, is apparent, 
from the fact that no rock* fragments are found in them, 
but such as occur in situ in their more immediate neigh- 
bourhood. That vast deposit of ml sandstone conglo- 
merate which skirts continuously the Greywacke formation 
of the Litmtitmmiirs, from Jtedheugh in Berwickshire to 
Ileariside in Haddingtonshire, and which, rises into moun- 
tain masses in several parte, k entirely composed, of variously 
shaped rolled masses of greywacke and: ti*ttrition«daie« Be. 
ridescontaming masses of the stratified or Neptunian rocks, 
on which the conglomerates rest, they also, though rarefy, 
include rolled masses of members of the felspar scries. 
In the red sand, stone hill of Chesters, near the village 
of Spot! in blast Lothian, masses of felspar-porphyry 
occur, and, in the conglomerates of Carlops and Hah- 
bid’s How, fragments of compact felspar are abundant 
These appearance* therefore indicate that all the mem* 
turn of the felspar series of the Lothian* are not newer 
than the carboniferous formations ; but prove, on the con- 
trary, that by being subjected to aqueous attrition, they 
have contributed to the formation of these strata. The 
white sandstone series, winch alternates with the red, and 
has been entitled The Independent Coal Formation, is, like 
tlie red sandstone, compound ; it is an assemblage of white 
sandstones, slate-clay, bituminous shale, day Ironstone, and 
coal In the Bed Sandstone series, the sandstone k in go- 
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ncral of a bright red colour, and conglomerates are abun- 
dant; but, as the name implies, those of the white sand- 
stone group are generally white, and conglomerates art* com- 
paratively rare. The shales accompanying the? red. sand- 
stone strata, are of various shades of blue, green, yellow, 
and red; while those associated with the white sandstone 
are generally grey : bituminous shale also is very rare in 

the former series, while in the latter it is largely deve 

loped. The abundant diffusion of coal beds in the white 
sandstone series, is another characteristic feature of this 
group, for when these do occur connected with red sand- 
stone, they are, with few exceptions, situated in what may 
be considered as a debateable ground between tin* two 
classes of strata, and in those portions which partake of 
characters of both. Another rock which we have men- 
tioned as occurring in the Lothians, is the Mountain Lime- 
stone, This, as we have previously stated, is not here, as 
in those districts of England or Ireland where it occurs 
a distinct and separate formation. It occurs in the red 
sandstone series of the Lothians, forming, in some loca- 
lities, considerable beds, but its comparative .scarcity in if 
is to be considered as a mark eminently distinguishing this 
series from that of the white sandstone group. 

Having now described the general relations of the various 
secondary rocks of the .Lothians to each other, we .shall 
enumerate their several nmicmlogiciil ranges of character. 
The red sandstone, which we have mentioned as the fre- 
quent occupant of the lowest part of the series, is in general 
a fine aggregate of grains of quartz and felspar, held 
together by a basis of ferruginous clay; scales of mica 
are profusely distributed through it, and frequently, by 
their great abundance, it assumes a slaty structure, a 
coarse conglomerate forms apart of the red sandstone «*. 
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lies. It is of two kinds ; one variety, as we have before 
stated, being entirely formed of variously sized masses of 
grey wacko and its slates, and occurring in immediate connec- 
tion with the transition ranges of the Lammermuirs ; while 
another, which is met with only in different parts of the 
Pentland district, and in the neighbourhood of Penny- 
ctiiek, is composed of rounded masses of quartz-rock, grey- 
wacke, flinty-slate, felspar, and common jasper, imbedded 
in a base of similar fragments. At Danskin, in East Lo- 
thian, and. in the mountain valley of Glencorsc, both con- 
glomerates are well marked. The hills which occur on 
both sides of Douglass Burn, are composed of this rock, 
which has resulted ' from the disintegration of the grey* 
wacke, and the masses which form it are on such a co- 
lossal scale, and held together so very loosely, that it might 
be mistaken for a formation of .very modern date. The red 
sandstone forms ■ extensive districts' in Berwickshire, and 
much of that part of East Lothian which ranges along the 
northern front of the Lannnermuirs* As that of several 
oilier parts of Scotland, the red sandstone of the Lothians 
is eminently characterized by containing in many places nu- 
merous circular yellowish-green markings, In the centre of 
which there is frequently a black coloured spot, Though red 
is the predominating colour of the red sandstone series, still, 
associated wi th it, them are other mudstones of various shades 
of brown and grey, Variegated sandstones are abundant, 
brown or red markings occurring in a field of white sand- 
stone ; its examples of these, the sandstones of Salisbury 
Crags and Dunbar are conspicuous, Interatratified with 
the shales of the red sandstone series, clay-ironstone some- 
times occurs; it Is, however, perfectly different in its charac- 
ters from those clay-ironstones which are so abundantly in- 
terstratified with the white sandstones and shales of the white 
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sandstone group; it is in general of a brick-red colour, ami 
contains a considerable proportion of calcareous matter* 
Unlike the clay-ironstone of the coal formation, that of tin; 
red sandstone series never exhibits an internal structure, and 
is characterized completely by the circumstance of its 
never containing, as the former frequently does, anorganic 
nucleus* 

The white sandstone of the great carboniferous group is 
composed of minute grains of quartz, held together by a 
ground of argillaceous or calcareous matter : mica is often 
present, and, as in the red sandstone, frequently produces 
a schistose arrangement. Felspar, which is very generally 
distributed through the red sandstone in grains, is in the 
white far more sparingly disseminated. Bituminous mat- 
ter occurs in great abundance in the coal sandstones, and 
frequently is so equally distributed as to cause them to 
assume a black colour; whereas in the other sandstones, 
it forms only small layers, which are arranged in posh 
tions parallel to the planes of stratification* By .containing 
large rock fragments, this sandstone sometimes becomes 
conglomerated ; these conglomerates are, however, seldom 
so coarse as"' those associated with the red sandstones. 
The fragments are jasper, quartz, Lydian stone, compact 
felspar, and flinty-slate, imbedded in an aggregate of smaller 
masses. .At Liberton Brae, a conglomerate associated 
with thecal sandstone contains fragments of red samkkme* 
varying in size from the smallest dimensions to the bulk of 
a mads head. 

The slates which accompany the white coal formation 
sandstone are of two kinds, —Argillaceous Shale or Slate* 
Clay, and Bituminous Shale; neither of these* however, 
possess a wide range of mineralogical character, The former 
is in general of a grey colour, while the latter is most 
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frequently' of a black, or blackish-brown, containing oc- 
casionally minute scales of mica. The colour of these two 
slates is not uniformly sufficiently indicative of their distinct 
natures, and as it is highly necessary, in an economical point of 
view, that they should be easily recognised, we may remark, 
that in the streak we have a character which at once de- 
cides them. The slate-clay has a streak without lustre 
and of a grey colour, while that of the bituminous shale 
has a resinous lustre and a brown colour. The bitumi- 
nous shale frequently makes a transition into coal; exam- 
ples of which are to be observed on the shore below Kirk- 
aldy and DysarL 

Clay- Ironstone, the next member of this series, is possessed 
of several characters which render its examination a subject 
of considerable interest. The clay-ironstone has in ge- 
neral a blackish-grey colour, with a conchoidal fracture 
and no lustre; it occurs in two 'positions, either as strata of 
inconsiderable thickness, alternating with the several mem- 
bers of the coal formation, or in rows of spheroidal lenticular 
masses, imbedded in shales, and. arranged in lines parallel 
to the direction of the strata. On fracturing the lenticu- 
lar concretions of ironstone in a direction parallel to that 
of the strata continuing them, there is generally to bo ob- 
served an internal structure; this structure consisting of a 
series of veins of calcareous spar, diverging front a central 
point with morev or less regularity, which, series is crossed 
by another arranged round the centre of the clay-iron- 
stone. The veins which produce this structure are ge- 
nerally composed of calcareous spar, which is associated, 
in some instances, with quartz and elastic mineral pitch; they 
all decrease in size from the centre to the circumference, 
being at their origin often sufficiently wide to allow of the 
crystallization of the spar in its usual forms. That these 
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veins are of a contemporaneous formation with the clay- 
ironstone in which they are contained, is an opinion adopt- 
ed by Dr Hutton and also by Professor Jameson, the one 
reasoning on Plutonian, the other on Neptunian, principles, 
Ichthyolitic coprolifees are abundantly distributed through- 
out the lenticular masses of clay-ironstone, and specimens 
may easily be procured bearing more or less perfect intesti- 
nal impressions. In the Edinburgh Philosophical Journal, 
vol. xxxii. p. 165, analyses of two of these interesting organic 
relics, by Dr W. Gregory and Mr R. Walker, are published. 
The results of these analyses we may here subjoin. 

1. Analysis of a Coprolite found in Clay-ironstone, 
Wardie. 

Organic matter, \ 

Sulphuret of Iron, i . . . 4134 

Siliceous matter, ) 

Carbonate of Lime, .... a 1.000 

Carbonate of Magnesia, . , 13,500 

Oxide of Iron with a little Alumina, 0.400 
Phosphate of lime, . 

'Fluoride of Calcium, j 

Oxide of Manganese, j * * a ^ race 

Water and loss, &S3S 

100*000 

% Analysis of a Coprolite found in Clay-ironstone, Fife- 
shire. 


Matter Insoluble in Muriatic Add 1 


and chiefly organic, j 

Carbonate of lime, 

24.255 

Carbonate of Magnesia, , . ■ „ , , 

2,«8Jt 

Phosphate of Lime, „ , . * ; „ * 

63.998 

Water, . „ 

Phosphate of Magne$ia ? \ 

Oxide of Iron, ’ 1 

8.823 

Oxide of Manganese, f * * • * 

Fluoric Acid, 1 

trace. 

97.447 


Besides containing coprolites, the clay-ironstone of the 
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Lothians, in many instances, envelopes beautifully pre- 
served fishes, while at other times it contains only teeth and 
scales. Remains of plants, as in all the other members of 
the coal series, occur in considerable abundance in the clay- 
ironstone, and on a favourable fracture, they in many in- 
stances exhibit, in the most perfect manner, numerous and 
well preserved, relics of the flora which existed at that ear- 
ly period, when the coal-beds were deposited. In regard 
to the position of the organic bodies in the ironstone con- 
cretions we may remark, that they are invariably disposed 
parallel to the longest diameter of the mass, an arrange- 
ment which agrees completely with a deposition from a state 
of mechanical suspension in water. We have before noticed 
that the nodules of day-ironstone are arranged in layers pa- 
rallel to the direction of the strata in which they occur, and 
as the shape of these masses is a sufficient indication that 
they could not have been so disposed in any strata but such 
as were originally formed in a horizontal position, we have, 
when these lenticular concretions occur in vertical or highly 
inclined strata, an evident proof that these strata have been 
altered. The clay-iron stone, which occurs at Wardie, near 
Newluiven, has lately been analyzed by Dr W. Gregory of 
Edinburgh (Edinburgh Philosophical Journal, vob xxxv. 
p. 17J), Two of the specimens which were examined by 
this chemist were found to have the following composition 
in 100 parts 


Matter insoluble in acid sand, . 

. 

\m 

Peroxide of Iron, » 

* 

125 

Alumina, 

• 

35 

lime (a trace)* 

Moisture and Loss, 

. 

44 = 100 

Insoluble matter, 

m 

Mil 

Peroxide of Iron, 

» 

504 

Alumina, 


25 

Lime (a trace). 

Moisture and Loss, 


XI S 100 
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The limestone which is associated with the red and white 
sandstone formations of the Lothians, exhibits;, throughout 
its whole extent, a very limited range of characters. It is 
usually of a grey colour, of different degrees of intensi- 
ty ; its fracture is more or less conclioidal, with an earthy 
aspect. In some quarters, as at Salton, Linton, and Sun- 
nyside, the same limestone occurs of a reddish-brown co- 
lour. In several localities, as at Bathgate in Mid-Lo- 
thian, the limestone is associated with hornstone ; this mi- 
neral forming in it numerous contemporaneous imbedded 
masses, containing in some places silicified madrepores. 
At Linton, jasper occurs similarly connected with the lime- 
tone as the hornstone. The mountain limestone, in those 
quarters where it is extensively worked, exhibits frequently 
several alternations of a compact rock, with one having a 
more or less perfect slaty structure, and containing a larger 
quantity of argillaceous matter. It is in this imperfect 
limestone that vegetable and animal remains are found in 
the greatest abundance, and in certain districts it is charac- 
terized by particular fossil bodies. At the Rhodes Quarry, 
near North Berwick, the limestone becomes highly fetid. 
This is the only point where such an appearance is to be 
observed on a large scale, though, in several localities, aw 
at Salton, the same may be observed in one or more parts 
of a stratum. 

In their organic contents the secondary strata of the Lo- 
thians are in' some respects remarkably interesting, and the 
shortness of our remarks connected with them is not to he con*, 
sidereal as indicating that these interesting bodies ought not 
to receive much attention from naturalists. Their structures, 
when viewed comparatively with living races, have unfolded 
many highly valuable portions of knowledge in regard to the 
ancient temperatures of our globe, its waters, and the drawn- 
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stances under winch its strata were deposited. The arriv- 
ing at the conclusions, however, to which the study of or- 
ganized fossils leads, presupposes a complete knowledge of 
all the kingdoms of existing nature,— an acquirement which 
never has been, and probably never will be, centred in one 
observer. Asa, knowledge of the natural history of the or- 
ganic world cannot be obtained but by the exertions of 
men, devoting their energies exclusively to its several grand 
divisions ; so to these the geologist must refer, for details 
connected with the structure and other relations, of the ani- 
mal and vegetable relics winch he discovers in his investi- 
gations. The immediate duty of the geologist, in regard 
to fossil remains, is, to examine their relations to the several 
strata of the formation in which they occur, and the connec- 
tion of that formation with others; while it is the department 
of the zoologist and botanist, and the most difficult, arduous, 
and philosophic part of their studies, to discover the nature of 
these remains, and, from the present conditions of similar liv- 
ing beings, to speculate on the state of the world as con- 
nected with temperature, and the distribution of land and 
water in those epochs when the fossil species enjoyed life. 
To acquire a knowledge of the ancient world, there must he 
a division of labour : the examination cannot be conducted 
by one;, but, in this great work, there is required the com- 
bined efforts of a Werner, a Cuvier, a Bmitgniart, and an 
Agassiz, In this state of things, our remarks will he on this 

subject sufficiently brief 

Throughout all the various members of the white sand- 
stone series of the Lothians, the remains of vegetables occur, 
and it is there only that they are to ho met with. In the ml. 
sandstone series there? is, in the circumstance of layers of bi- 
tuminous matter, occurring in the sandstone, an indication 
that these strata had been formed, after the creation of ve- 
getables, and we have never found any more marked proofs 
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of their existence* lit the Transition rocks there is only one 
locality in which organic relics have been discovered ; we 
refer to the contents of a limestone connected with tins 
series which occurs at the Crook Inn, in Peebles-shiro. The 
fact that well marked vegetable remains are not to be ob- 
served in strata older than the white sandstone series, or 
in any of the alternating groups of red sandstone, is well 
exemplified in that part of the coast which extends from 
Iledheugh in Berwickshire to Aberlady in East-Lothian. 
On examining this portion of the country, we pass over in 
succession examples of each of those stratified deposits 
which occur in the southern division of Scotland. After 
leaving the Transition rocks and the red sandstone which 
rest upon them, we, near the Cove, meet with the carboni- 
ferous strata, and the mountain limestone, and then, for the 
first time, observe fossil vegetable remains. Near Dunbar, the 
white sandstone is succeeded by a group of red sandstone 
strata, which is as destitute of any fossil relics as that 
which rests immediately on the older rocks. Near ('Ion- 
ian, the coal strata again appear, and, with them, vegetable 
fossils. From the non-occurrence of fossil vegetables in 
the red sandstone, however, the conclusion can never be 
drawn that these sandstones are of a formation anterior 
to the creation of plants. It is, however, indicated, that, 
there were, in the formation of the red sandstones, causes 
which did not; allow the deposition of vegetables. The 
rocks from which they are derived may not have boon 
covered with a vegetation so luxuriant as those, which, on 
decomposition, formed the white sandstone, or their depo- 
sition may have been attended with unknown actions, ade- 
quate for the destruction of such remains. Throughout 
the Lothian district the vegetable features of the strata ob- 
serve the same general appearance, and are indiscrimi- 
nately scattered through the several strata of the white 
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sandstone series. The plants which do occur, though, 
perhaps, some may be unknown in other coal-fields, present, 
however, a general similarity to those of similar districts. 
The *S iphenopteride$ 9 the Lepidostrobi , Sigillarm , Stigma- 
ria 9 Lepidodendm , and Lepidopkyllite#, abound in numerous 
localities, often in a state of the greatest preservation, and 
in others there have been found trunks of gigantic members 
of the Pine tribe . The remains of this class, found in the 
sandstone of Craigleith, are well known, and their structures 
have been completely unfolded by Mr William Nicol, as 
stated in a memoir in the Edinburgh * New Philosophical 
Journal,* the result of which is, that all belong to coniferm 9 
a series of vegetable bodies which that observer has found 
to form, without any intermixture with dicotyledons or mo- 
nmoiykdom , all the great vegetable stems of the Indepen- 
dent Coal Formation, Concerning the ' states in which 
these fossils are found, it may be remarked that they are 
more or less bituminated, some portions even being changed 
into coal ; and that Professor J ameson, in his lectures, 
states it as his opinion that the vegetable matter In these 
fossils occurs sometimes but slightly changed, so that the 
earthy matter may be removed by chemical agency, leaving 
the wood but little changed as to structure and composition* 

The, fossils detected in sandstone, are most frequently 
found in the state of sandstone^ and the whole of the vegetable 
structure having been removed, nothing remains to in- 
dicate their nature but the external form. The causes which 
have effected these changes are unknown, and the discovery 
of them would in all probability explain phenomena at pre- 
sent but imperfectly understood. If an organized body 
imbedded in a rock of chemical origin is found to be 
of the same composition as' the stratum in which it oc- 

* Edinburgh New Philosophical Journal, vola xxiv, p. 361 ; xxviiL 
|K IfHH xxx# pp. 137-310 ; xxxii. p, 338, 
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curs, the explanation is difficult ; but when a plant is 
found in a rock of mechanical formation, and completely 
changed into that rock, the difficulty is increased ; and, in- 
deed, in our present state of knowledge, concerning the 
causes which effect the fossilization of organic bodies, it; is, 
perhaps, inexplicable. In other instances, however, the fos- 
silized trunks which are found in the sandstone, are of 
a composition entirely different from the sandstone, and 
are changed, though more or less perfectininternal structure, 
into a stony mass, all the characters of which indicate that 
its solution has been entirely chemical In the generality 
of cases, there has been a conversion into imperfect limestone, 
which is highly impregnated with carbonaceous matter; while 
in others, there has been a change into a mass chiefly of a sili- 
ceous nature. In all, the ligneous structure exhibits numerous 
marks of derangement. ; it is twisted, compressed, and other- 
wise variously altered. In their animal relics, the strata of 
the Lothians exhibit considerable variety, and have lately 
afforded, in their ichthyolitic remains much valuable know- 
ledge. Like limestones having the same geognostical position 
in other districts, those of the Lothians are distinguished by 
the same characteristic fossils ; they abound in Product! 
and contain Orthoceratik w, NaatlUtm, Euomjdudk and 
various species of Coralline, v, of which there are in some 
places, as at Wardlaw in Linlithgowshire, and on the coast 
near Aberlady, considerable beds entirely formed, one spe- 
cies'' either constituting the whole, bed, or two entering into 
its composition* In the circumstance of the shells being 
almost entirely confined to the limestone, there* is an indica- 
tion, that its formation is due to them, and their being pre- 
served always entire, and not affording any marks of sub- 
jection to attrition, prove that they lived and died in the 
places where they are found : their absence, however, in the 
sandstone, can never be considered at variance with the mine- 
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ml proofs, which are so convincing, that both the limestones 
and sandstones have been formed under the same general 
circumstances. Concerning the remains of fishes which oc- 
cur in the carboniferous limestones nothing need be said, 
as all that is known about them at present' is contained in 
the great work of Agassiz ; the result of whose examination 
is, that they exhibit no features which in any way justify 
the opinion, winch was so hastily formed concerning them, 
that they belong to genera inhabiting bodies of fresh water. 
In the Lothians, as in other countries, the examination of 
the position of strata affords data for drawing conclusions 
concerning the age of the mountain-chain which forms a 
part of them. The period at which a mountain-chain has 
been upraised, is fixed between the completion of the depo- 
sition of its newest upraised strata, and the commencement of 
the formation of those which are resting unconfor mably . That 
this mode of determining the ages of mountains, is at once na- 
tural and free from leading the observer into error, is evident, 
by considering those laws which regulate the deposition of 
sedimentary matters. Conclusive, however, though this mode 
of ascertaining the age of mountain-chains may at first sight 
appear, still it is by no means safe in every case to consider 
that their upraisure is contemporaneous with the production 
of the unhomorital position of certain strata, which form the 
low country on either side of them. Under fitting circum- 
stances, stratamaybedepositcjcl. at all angles under 40 degrees; 
and when the cause which produced the deposition of the 
strata at such angles becomes progressively, as we depart 
from the axis of the chain, more fitted for their deposition at 
smaller angles, the difficulty of fixing the age of the group 
becomes greater, and recourse must be had to other phe- 
nomena exhibited by the rocks of the chain, If such be 
the arrangement, the fact of the angles nearer the central 
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part of the chain, decreasing as the ratio of the distance 
from the axis increases, might lead us to infer, that tin- vio- 
lence of the upraising agents decreased from the central part 
of the chain to the exterior. 

By what means then, since in these circumstances the 
age of mountain chains cannot, with certainty, be ascer- 
tained, are we to fix the date of their upraisure ? To 
this question there appears to be a satisfactory answer. 
If, after having examined a wide extent of country, a sc- 
ries of strata, inclined at angles at which they might have 
been deposited, is found reposing upon another, which is 
in the greatest possible confusion, being vertical and con- 
torted, there is almost as little reason to believe that the 
inclined position of the former, has in any way been influ- 
enced by causes operating on the upraisure and flexure of 
the latter, as there would be if they were horizontally 
arranged. When the examination of a mountain-chain, 
however, shews formations anticlinally tilted up, and no 
one more conspicuous for its alterations than another, the 
only conclusion to be arrived at is, that all have been 
upraised at one and the same time. On examining the 
Lammermuir range, for the purpose of determining the 
age of the chain, the result to which we arrive is, that 
the much disturbed rocks of the transition class have been 
upraised prior to the deposition of the slightly inclined 
secondary formations. In every natural or artificial sec- 
tion, where the transition rocks occur, they are either in- 
clined at high angles, or are vertical and contorted in the 
most fantastic manner.* The secondary formations, which 
form the low land, and which in many places occur in con- 
tact with them, are, however, never so disturbed ; but, on 
the contrary, are elevated at angles consistent with the 
supposition that they are in their unaltered state. It is 
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probable, then, that the elevation of the range took place 
after the deposition of the transition rocks, but before that 
of any of the members of the secondary series. On the 
coast of Berwickshire, at Danskin, and at the form of 
Newlands, this arrangement is conspicuous. At Wood- 
cot, in the neighbourhood of Fala, the red sandstone is al- 
most in a horizontal position, though, within a very short 
distance, in a glen running down from the hill of Pockbie, 
the greywacke is arranged in vertical and highly inclined 
positions, At Kidlaw, a village near Newton Hall, the 
mountain limestone approaches very near to the almost 
vertical greywacke of the Lammermuirs ; but here there is 
the same tendency to a horizontal position ; it is inclined, at 
a small angle, and could not have been altered by any force 
acting upon the greywacke. At Dean Mill, near Fala, the 
same appearances present themselves ; the undisturbed red 
sandstone approaching the transition rocks* On the coast 
of Berwickshire, between Lin Head, and Red Heugb, there 
is a series of most satisfactory junctions of the red sandstone 
with the greywacke ; all of which allow us only to infer, 
that these secondary formations have been deposited on the 
previously upturned transition rocks. The junctional ap- 
pearances exhibited in East Lothian are interesting in the 
history of Geological Science, From examining them, Hut- 
ton, Hall, and Playfair formed those opinions which are 
now invariably held in regard to such phenomena. 

A.s we have before stated, a very coarse conglomerate 
in general rests on the greywacke strata. In its posi- 
tion, this conglomerate is precisely similar to that which 
conglomerate deposits in general hold, and its formation 
is perfectly well explained, by the aqueous disturbances 
which would accompany the violent and certainly sud- 
den upraisures of the old stratified rocks on which it 
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rests. Causes of no greater intensity than those now in ac- 
tion, appear, though continued through as long a. series of 
ages as the most confirmed Huttonian could desire, per- 
fectly inadequate to produce such effects; but;, on the con- 
trary, in the fact of mountain chains being invariably more 
or less flanked with conglomerates, formed of the component 
rocks of these chains, and constituting mountain masses, 
and extensive tracts of country, there is reason to believe, 
that the actions at present existing, whether aqueous or ig- 
neous, though similar in nature, in their magnitude differ 
completely from those which existed in the primeval ages 
of the world. All the phenomena exhibited by the rocky 
masses of the globe, if viewed without any desire to explain 
them by a favourite theory, testify, that existing causes be- 
come progressively less adequate to explain geological ap- 
pearances, as we examine from the newest to the oldest 
known formations. 

The first locality which we .'have to notice as exhibit- 
ing a junction of the transition rocks with the sand stone, 
is in the bed of the Heriot Water, a stream which runs 
past the old tower of Colbnmdspath. The transition 
rocks are inclined at great angles, and at the point where 
the junction is visible, they dip S. S.E. at 40 ; and cm these 
the slightly inclined sandstone conglomerate rests. (Plate 
L, Fig. 1.) A little to the south of the lYase Burn, fin? 
greywacke and red sandstone may, in the sea-cliffs, often be 
found in immediate connection, the former, dipping to the 
N.E. at £0°, and resting on the contorted, and in souse in* 
stances vertical transition rocks, which range K. N.K. and 
W. S.W. (Plate L, Fig. % and Plate IX, Fig. X) 

At Red Heugh there is a most interesting display of the 
several relations of the two classes of rocks. On looking 
down from the cliffs, the junctional phenomena are exhibited 
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in the most satisfactory maimer. The action of the sea has 
partially abraded the conglomerate and sandstone, exposing 
the inferior rocks of greywaeke, which are either vertical, or 
inclined to the S. and S. W. at great angles, while the 
red sandstone rests upon them, and dips to "the N. E. 
at about 15° or SO 0 . (Plate IL, Fig. 2.) Throughout 
all those parts of Berwickshire, where we have opportu- 
nities of examining the relations of these formations to each 
other, the arrangement is identical with that of the Lo- 
thians. In Mid-Lothian, strata of white sandstone, with 
its associated limestones, form all that part of the country 
which skirts the base of the transition range of the Moor- 
foot and Huntlycot lulls; but their position indicates as lit- 
tle alteration from the upraisure of the mountains, as the 
red sandstone series does in East Lothian. In the Glad- 
house water, the sandstone is almost horizontal, and con- 
tinues so to the very base of the highly inclined greywaeke 
strata. There are, however, no sections, as in East Lothian, 
where the two series are found in immediate contact. 

Before finishing this part of the subject, we may notice a 
statement which Mr Milne, in his paper descriptive of the 
Geology of Berwickshire, has made in regard to these red 
sandstone and greywaeke strata. This observer states, that, 
in some instances, both classes of rocks have been, at one 
and the same time, disturbed by faults. No one of these 
cited examples will, however, if strictly examined, be found 
to exhibit appearances which allow 1 us to form this opinion. 
True it is that the red sandstone varies often in its height 
within short spaces : thus it may surmount a high sea cliff 
of vertical greywaeke, and also form the rocks at the sea 
level, but in these instances there is every reason to believe 
that the intermediary portions have been removed by al>~ 
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railing agents* Every tiling connected with the relations 
of the two rocks testifies, that the red sandstone has been 
quietly deposited on a most irregular surface, one presenting 
numerous asperities and corresponding depressions. 

Having noticed the relations of the different stratified mas- 
ses to each other, and their mineralogical characters, we shall 
next, in the same way, describe those unstratified or ignige- 
nous formations, which are so generally associated with 
them. The rocks of this great natural family may be di- 
vided under two heads, the Felspathic and the Augitic* 

FELSPATHIC ROCKS* INCLUDING PORPHYRY AND CLINKSTONE. 

Of this class of unstratified rocks it maybe affirmed, that, 
as a mass, it may be considered as composed entirely of 
felspar in different states of crystallization, and associated 
with various structures. Other minerals sometimes enter 
into its composition, but these, if viewed on the large 
scale, are to be considered only as of occasional occurrence. 
The states in which the felspar presents itself, are all those 
between that of a compact and an earthy mode of ar- 
rangement, and when these exhibit a determinately ag- 
gregated structure, they are porphyritic, amygdaloklal, or 
both. Of the structures which cannot be shewn in hand 
specimens, hut are on a more or less colossal scale, the ta- 
bular concretionary mode of disposition is the only one ex- 
hibited by the felspar series of the Lothians, and of this in 
the Bass and Trap rain Law there arc fine examples. These 
tabular concretions, if examined in their relations to each 
other, never present appearances which can in any way 
justify the confusion of the tabular with the stratified struc- 
ture. In the tabular structure, there is no perfect uni- 
formity of direction, but within a limited extent the con- 
cretions dip to all points, passing into an amorphous rock ; 
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the lines which bound them also, never contain any matter 
differing from the tabular masses. In the stratified structure 
there is nothing precisely similar to this, and little that is 
analogous* True stratified masses preserve a general line 
of direction through a great extent, and if this is changed 
or obliterated, it may be referred to the action of disturb- 
ing agents. The lines of stratification are also generally 
produced, by the rock becoming less compact in its struc- 
ture, or by the presence of a minute layer of argillaceous 
matter; the bounding lines of tabular concretions are, how- 
ever, only lines of division. Of the felspar class there are 
three rocks, which may be considered as the most marked 
individuals of this series. 

Compact Felspar, which is one of these, occurs of va- 
rious shades of white, red, and grey, and by acquiring crys- 
tals of felspar, it becomes Compact Felspar Porphyry. This 
rock occurs in great abundance in the different felspar dis- 
tricts, and forms hills both in the Garleton and Pentland 
ranges. In size, the imbedded crystals of felspar vary from 
the smallest size to near an inch, and are sometimes, accom- 
panied with particles of quartz and scales of mica. Clay- 
stone, which is another member of this extensive class, is of 
the same general colours, as compact felspar ; in some in- 
stances, the various shades of colour producing a veined or 
mottled aspect; and as compact felspar, i'toccursporphyritic* 
Of this rock the Lothians afford many examples; it ismetwith 
abundantly both in the Pentland and Garleton Hills. The 
only other rock which presents characters sufficiently well 
defined to justify its being considered as a marked variety of 
felspar, is Clinkstone. This rock occurs of various shades 
of bluish, yellowish, and greenish grey, and is often highly 
impregnated with iron ; the presence of which causes 
it to assume various modes of marking. It his frequent- 
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ly a foliated structure and a glimmering lustre ; very ge- 
nerally there is associated with clinkstone an approxima- 
tion to a schistose arrangement. In this case, however, 
the same appearances which indicate that the causes of the 
tabular form are in no respect similar to those which pro* 
duced the stratified, evince that the internal structure of 
clinkstone differs completely from that of rocks which have 
not resulted from a state of fusion ; it is the consequence of 
a species of crystallization probably superinduced during 
the consolidation of the rock. Clinkstone also occurs por- 
phyritic. 

AUGITIC HOCKS, OR TRAP ROCKS. 

The Trap or Augitie Rocks, which form the next great 
division of the un stratified or plutonic masses, are, it may 
be generally stated, composed of the two simple minerals— 
Augite and Felspar— all the varieties of the series being 
produced by differences, either in, the state of their crys- 
tallization, or relative proportions. Though, in a minera- 
logicai ■ point of view,' the members of the trap series fre- 
quently differ widely from each other, still the frequent tran- 
sitions of the one into the other, are at once sufficiently 
indicative that the formation of all has been the effect of 
the same general causes, differences of structure or, com- 
position having been produced by slight diversifies in at- 
tending circumstances. As in the felspathie scries, so in 
the trap family, there are a few rocks which have the same 
general characters, and which may he considered as rocks 
which, by passing into each other, form all the varieties of 
this family; Of all the compounds . of Augite and Fel- 
spar which 'occur in the Lothian s, forming rock masses. 
Greenstone appears to be the most generally distributed. 
Its component minerals vary in size and colour, change 
in colour, however, being produced generally by the aspect 
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of the felspar ; this, however, is far from universal, for the 
ferruginous matter which colours much of the greenstone 
of East Lothian, is equably distributed throughout the 
augite and felspar. In size, the components of the green- 
stone vary from that minuteness which causes the rock to 
become basaltic, to the large granular, when it becomes 
Syenitic Greenstone, Besides appearing as syenitic and com- 
pact, greenstone occurs under several other aspects, Not un- 
frequently it assumes the porphyritic structure, the basis be- 
luga very minute and small granular compound of augiteand 
felspar; while the crystals which produce the structure are of 
compact, glassy, or common felspar. By containing minerals, 
which fill or line cavities, greenstone becomes amygdaloi- 
dal ; this structure appears, however, generally to attend 
those greenstones which are not highly crystallized, but 
whose components approach to an earthy state* When 
structure on the great scale is observable in the greenstone of 
the Lothian s, it is of two kinds, the globular and columnar. 
Of the former there are many examples, and the globular 
concretions vary in diameter from one or two inches to se- 
veral feet. The perfect columnar mode of arrangement is 
of less frequent occurrence, for, though there is, in many 
plae.es, a disposition to be columnar, there are but few points 
where this arrangement is perfect ; when, however, the co- 
lumns are well formed, they vary in length, thickness, num- 
ber of their sides, and position. 

Basalt, which is another conspicuous member of the 
trap series, forms considerable masses in the Lothiuns ; it is 
generally of a greyer black colour; and, as in green- 
stone, mere ocular inspection is sufficient to prove that 
it is a fine aggregate of crystalline masses of Augite and 
.Felspar* Olivine abounds in some basalts, forming mi- 
nute grains ; and magnetic iron ore is also very generally 
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distributed through it. The occurrence of magnetic iron- 
ore in basalt, forms a well-marked character of tills rock, 
while the very general distribution of iron-pyrites through 
greenstone, appears to characterize it By assuming crys- 
tals of basaltic hornblende and glassy felspar, the basalts 
of some districts frequently acquire an almost porphyritic 
structure. Though the vitreous state is that in which 
felspar most generally occurs in basalt, still in others 
common felspar appears. At Garry Point, in East Lo- 
thian, where a finely columnar basalt occurs, the contain- 
ed crystals are of common felspar. Amygdaloidal cavities 
abound in some basalts in such quantities, that the rock" 
assumes the perfect amygdaloidal structure* The ba- 
salt of the Lothians is very generally associated with the 
columnar arrangement, and, as in greenstone, the columns 
vary in position and number of their sides, The hill of 
Arthur's Seat, thelimestone quarry of the Hill-house, in Lin- 
lithgowshire, and other points, exhibit beautiful groups of 
these columns. 

Considered as a group, the augitic rocks of the Lothians 
are remarkable, .when compared with some of the other 
great formations of the same class which occur in Scotland, 
in the circumstance of the zeolitic minerals occurring very 
rarely in them, and then only in comparatively small quanti- 
ties. Intimately connected with the unstratifJecl rocks of t he 
Lothians, Trap-tufa occurs ; it is composed of rounded and 
angular 'masses of limestone, sandstone, slate, and Crap, in- 
closed in a basis of trap, in different states of compactness. 
In stae, the imbedded masses vary from the smallest magni- 
tude to many yards. It never contains fragments of any rock 
which occurs in situ at a great distance ; but, on the con- 
trary, all are in the more immediate neighbourhood of the 
lufaceous deposit. Much of the country round North 
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Berwick is composed of trap-tufa, the masses being formed 
of previously existing stratified and unstratified rocks im- 
bedded in a green wacke. At Dunbar a trap-tufa occurs, 
differing from the former in the circumstance of its being 
highly impregnated with oxide of iron, which imparts to 
it a bright brick-red colour. In structure, if it were not 
for its mineral characters, trap- tufa frequently could not 
be distinguished from true Neptunian formations, inasmuch 
as it is distinctly stratified, and also assumes a slaty arrange- 
ment. In its mode of connexion with the stratified masses, 
trap- tufa exhibits characters perfectly distinct from those 
which attend either the greenstones or basalts. It never 
forms veins crossing strata, and consequently can never, 
like them, be found as masses alternating in the same way 
with strata, for these alternations are in every instance only 
veins, which, instead of crossing the strata at angles, have 
been injected between them from a central point of eruption, 
and from a column of more or less fluid igneous matter, 
which, to find egress, must have broken through the strata 
at an angle. 

The comparison of the modern volcanic tufas with those 
which are associated with the various trap-rocks, affords 
one of the many proofs that the origin of both is the same, 
modifying circumstances producing those differences which 
cause both classes of rocks to be naturally separated. In 
the volcanic tufa, there is the same stratified structure as 
occurs in that of the trap family, and the series of alterna- 
tions of volcanic tufa with volcanic basalts and lavas is 
analogous to that of the trap-tufas with basalt, porphy- 
ry, and greenstone. The circumstance of the tufas having 
a stratified arrangement, and never occurring in the form 
of veins, intimates that the manner of their formation was 
intimately connected with the action of water,— that their 
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origin was Ncpitmio- Plutonic* If wo suppose the existence 
of a sea sufficiently deep to allow of the eruption of igneous 
matter, without their assuming a vesicular structure, and 
that, by the decomposition of older trap rocks, there was 
produced a series of more or less regular strata,, accidents 
nmy be found fitted for the formation of the trap- tufas and 
their alternations with basaltic and greenstone masses. As 
the comparatively modern tufas of /Etna are traversed, by 
veins of basaltic lava, so the more ancient tufa of the car- 
boniferous epoch is traversed by greenstone and basalt,— 
the posterior formation of winch is evinced by their pro- 
ducing changes, more or less similar to those which they 
effect upon rocks of aqueous formation. 

The structure of the trap-rocks is never vesicular, and 
all their relations to associated masses are such as indicate 
that their formation and the changes which they have 
produced, were effected under a compression sufficient for 
a perfect crystallization of the rocks from a fluid state. 
Through all the districts in which they occur, there is, 
in the arrangements of the trap-rocks, nothing partaking 
of that aspect which characterizes the volcanic cone™ 
no hills formed of consolidated igneous matters arranged 
concentrically. There are, however, many analogous ap- 
pearances ; for the marks of fracture, upraisure, and all t he 
indications of altered states of the Neptunian format ions, be- 
come gradually less apparent as the strata recede from the 
masses which are to he considered as the disturbing agents. 
In regard, to the question, Whether have the imstratified 
rocks of the Lothians been the product of one eruption, or 
have they been sent from below at different periods? no 
very satisfactory answer can be given, the want of sect, ions 
exposing their mode of connection, rendering this impracti- 
cable. From the circumstance of finding, however, its a few 
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localities ignigenons masses, traversed by veins of the same 
nature, it may be at once affirmed that two eruptions of 
trap are indicated ; but this seems to be the full extent of 
our knowledge. If our opinion in regard to the elevation 
of the greywacke systems of the Latnmermuir and Moor- 
foot hills be correct, it is rendered highly probable that the 
un stratified rocks associated with these transition forma-, 
tions have been erupted before the deposition of the carbo- 
niferous group, or the protrusion of the Plutonic rocks as- 
sociated with them ; and that their upburst, perhaps, in some 
respects, may have been the cause of the upraisure of the 
previously undisturbed greywacke and transition slates. 
Though this may have been the case, however, it does not 
follow that the actions of the igneous rocks associated with 
the secondary strata, were confined to them : on the con- 
trary, they may have sent erupted masses into the older 
rocks ; so that, though amongst the one series of strata, 
rocks of a formation posterior to them, perhaps, only occur ; 
in the transition series two classes of Plutonic rocks, each 
of different relative ages, may be found. 

We have now arrived at a part of the subject which is re- 
plete with interest. We are to describe those changes which 
igneous matters, erupted in former ages of the world, have 
effected on the rocks through which they issued, and be- 
tween and over which they have flowed. When we consi- 
der that we now live in a land where the shock of the earth- 
quake, and the impetuosity and desolation attending a lava 
stream, are neither felt nor dreaded, it is highly interesting 
to find, by geological examination, that the country in which 
we dwell with such repose was, at one time, ravaged by sub- 
terraneous action,— that its strata have been traversed by 
streams of liquid mineral matters, — that it has had its 
<4 phasis w of disturbance. 
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In contemplating these interesting relations of rocks, the 
mind cannot but be led to consider the great age of the 
world ; for such eruptions took place long before the creation 
of man ? and* in all probability, long before that of those ani- 
mals which stand high in the scale of being. He who is igno- 
rant of Geology, and of the splendid results at which, by 
the study of the mineral and fossil bodies of our globe, we 
arrive, considers the days of creation whirls are enumerated 
in the Mosaic record, as indicating the time which elap»d 
from the period when God first called the world out of no- 
thing, to that when, his work being completed, he shewed 
the greatness of his power by calling Man into being. But 
he who is acquainted with the legible characters engraven 
on the rocks of our continents, and the various proofs which 
allow us to believe that Omnipotence willed that, to bring 
the world to a state fitted for Man, it should, before bis 
appearance, exist for a long series of ages, can, with retro- 
spective soul, look to the existence of beings which enjoyed 
life, long before the creation of his species ; he can contem- 
plate the state of the world when the higher animals existed 
not, and watch the hand of Deity in the progressive act 
of creation. 'Happily for science, the days have gone by 
when geological speculation was trammelled by the too lite- 
ral interpretation of the first chapter of Genesis. The lay* 
man who dares to discover that the world was not created in 
six of our days, now fears not the brand of atheism, nor 
is in danger of being considered one who doubts the divine 
origin of the Scriptures, by any but those for whose opinion 
he need little care. The churchman, skilled in the original, 
of the Pentateuch, tells him that there is no overstretching 
of the language, though an undefined period of years be 
considered as having elapsed between <v The beginning , 11 in 
which God created the heaven and the earth,” and the 
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commencement of the first day of creation. Some, poisoned 
by infidelity s and voluntarily blinded to a sense of the un- 
philosophical nature of arguments which they considered 
conclusive, have, that they might not see in this science in- 
dubitable proofs of Deity, held it up to scorn; but we are 
not aware that any have enlisted under the banners of 
scepticism from finding that, after properly studying Na- 
ture, it appeared at variance with Revelation, or that H He 
who made the world, and revealed its elate to Moses, was 
mistaken of its age.” 

Before entering into a minute detail of the various 
changes exhibited in different localities, which the stratified 
rocks have undergone, by being in connexion with the un- 
stratified, we shall notice the characters which rocks of both 
classes when in contact are found to exhibit in a greater or 
less degree* When in contact with Neptunian formations, 
all the liixstratified rocks of the Lothians exhibit more 
or less a change of structure. If the rock is granular, 
when at a distance from the stratified ; when in contact with 
it, it is found small granular or compact, and apparently 
homogeneous throughout. If, when at a distance from the 
stratified rock, the unstratified rock is compact, as it ap- 
proaches the former it becomes still more dense. Greenstone 
passes into basalt, and compact felspar into one still more 
compact* It ' is probable that the causes of all these changes 
are to be found in differences in the rate of cooling, a cause 
which, no doubt, has been productive of much of that end- 
less variety winch is observable in the Trap series. That 
the planes of contact of the igneous rock with that of Nep- 
tunian origin were the very places where such changes would 
be produced, is to be supposed, if we recollect that, before 
the appearance of these igneous rocks, they had been un- 
disturbed, and all undergoing from various actions a pro- 
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cess of consolidation. Besides these appearances being ob- 
servable in igneous rocks, when in contact with such depo- 
sitions, they are also conspicuous in some of those pi u tonic 
masses which traverse others of the same origin. In this 
situation, however, such appearances cannot always be ex- 
pected ; the igneous mass, which traverses one of a more an- 
cient formation, may have been sent up before the previ- 
ously erupted mass had cooled down, and this is rendered 
the more likely, when we remember, that if rocks are bad 
conductors of beat, when not far from the surface, they 
must bo much more so, when deeply seated in the globe’s 
crust. In addition to these changes in structure, there is 
another which appears to he referable to the same cause : 
very generally the traps associated with the coal strata be- 
come, as they approach the strata, gradually more and more 
felspathic, till at last they pass into a rock of compact; fel* 
spar or claystone. In some localities associated with the 
strata which contain beds of trap, making such transitions, 
there are similarly disposed masses of the claystone felspar. 
In the former case the transition may be supposed to have 
been effected by the more rapid cooling, and in the latter 
the refrigeration may have been too quick to allow of tin* 
existence of the mass as Greenstone. Some strata, when in 
contact with those associated unstnitilied rocks, exhibit, cha- 
racters which, if the origin of the two classes of rocks were 
not admitted to be perfectly distinct, might: easily lead 
the observer to consider both of contemporaneous origin. 
Such appearances are, however, perfectly reconcilable with 
the igneous formation of trap-rocks, and it would rather be 
a matter of astonishment, if, in some cases, they were not 
to be observed. By the very long continued action of heat, 
it might be expected that both rocks would undergo a com- 
mixture the one with the other, and that in certain places. 
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the junction would be so complete that there would be no 
line of distinct separation exhibited by the two masses in 
contact. Such are the changes which platonic rocks are 
found to undergo when in contact with those of aqueous 
origin* .Neptunian Rocks .are variously affected by those 
of ignigenous formation, and very few instances can be ad- 
duced, where the structure is not in some degree changed : 
it may only be slightly altered ; but on minute examina- 
tion changes are more or less apparent. 

Of the three chief rocks, Sandstone, Shale, and Limestone, 
the various alternations of which form the secondary series of 
the Lothians, the states of change are innumerable. When 
the sandstone, whether it be white or red, is in contact with 
rocks of the trap series, it either acquires the characters of 
hornstone, jasper, or granular quartz-rock ; and, of course, 
between all these extremes, there are many different stages 
of alteration, The changes which are produced upon the 
various shales are also of great variety ; all are altered in a 
greater or less degree, the extreme of the alteration being 
observal.de in those cases where the shale assumes the cha- 
racters of fiisity-slate or Lydian stone. In the case of the 
indurated shales, it very generally happens, that although 
the hardness, fracture, and other external mineral characters 
are changed, there still exist the remains of a schistose ar- 
rangement, and when layers of the shale are of various 
colours, the rock assumes much of the appearance of the 
Striped Siberian Jasper. The characters winch the lime- 
stone assumes, when in contact with the unstratified rocks, 
are in some places of the most interesting description ; it is 
however, to be remarked, that this rock is less frequently 
than any other member of the stratified series in connec- 
tion with such masses ; when, however, there is a change, 
it is similar to that exhibited in other districts, the limestone 
von. vn. m i> 
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loses its compact for a granular structure, aiul its grey co- 
lour for one more or less white, these marks of alteration 
becoming gradually less conspicuous as the distance from 
the igneous mass increases* The various individuals which 
comprise the trap series, evince, by two modes of position, 
a formation posterior to that of the Neptunian strata, as 
well as to those older igneous masses with which they may 
happen to be connected. The first is that of the vein or dyke ; 
the second is that of the overlying mass. In the vein, a body 
of trap of varying magnitude crosses the strata at an angle, 
or, originating in a mass which does, obtrudes itself be- 
tween the strata parallel to their direction. In the Lothi- 
ans the greater number of veins traverse the strata in this 
conformable maimer, and the reason of this may in all pro- 
bability be found in the fact of the planes of stratification 
being *ihose which would afford the greatest; facility of se- 
paration* Trap, in the overlying position, forms the most 
of the great trap deposits of the Lothkns ; when it occurs 
as veinous masses it is mm in its progress through the stra- 
ta ; but when as overlying it is to be considered as mow or 
less in the position which it assumed when, after rising 
through the previously formed rocks, it flowed over their 
surface. The changes in position which the various stratified 
rocks exhibit are very great; and all are exactly such m 
might be conceived to attend the violent expulsion of a 
more or less fluid body from the interior. Fragments of 
the disturbed rocks are enveloped in the erupted mass, and 
vary in size front a few inches to many yards. Contor- 
tion, a striking position of strata, and one which is most 
indicative of their having been subjected to violent action, is 
in the three Lothians frequently well exhibited In consider- 
ing in detail the relations of the unstratified rocks of the ’Lo- 
thians to the stratified, we shall not endeavour to follow airy 
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natural arrangement, but, on the contrary, will describe 
separately the geology of the counties of Edinburgh , Had- 
dington, and Linlithgow. 

Mid-Lothian, like the other counties, contains both class- 
es of unstratified rocks, viz. the augitic and felspathic. The 
former constitutes various hills, while in the Pentlands the 
latter rises into mountain masses of greater or less height. 
The principal trap formations of Mid-Lothian occur within 
a circuit of nine miles round Edinburgh. Immediately to 
the east of the city the hills of Salisbury Crags and Arthur’s 
Seat rise to the heights of 550 and feet above the level 
of the Firth of Forth. The splendid geological appear- 
ances which these hills exhibit render an examination of 
them interesting in the highest degree, and few points can 
be mentioned which, within the same compass, preset! t so 
many beautiful and instructive illustrations of the Plutonic 
origin of trap rocks. Salisbury Crags and St Leonard's 
Hill, which may almost be considered as constituting one 
hill, are each formed of a mass of trap, surmounting and 
rising through the slates and sandstone of the coal-forma- 
tioii. The igneous portions of these hills appear to have 
been produced, by the intrusion of masses of trap, parallel 
to the strata, and forming lateral expansions from dykes 
which cross these at angles. Both the classes of rock which 
form these eminences dip to the east at an angle of about 
50 °, The trap rock of St Leonard's Hill is a slightly por- 
phyritie greenstone ; but, as it approaches the sandstone 
on which it rests, it changes its mineralogical characters 
and passes into a red greenstone of a more compact struc- 
ture, or into a brownish red ferruginous clay sto n e-fel spar ; it 
contains small imbedded masses of calcareous spar, and is 
also traversed by veins of the same mineral, which are fre- 
quently associated with radiated red haematite. Immecliate- 

* 



52 


(TROLOCiY OF THK LOTfHANS. 


ly below the trap lies the sandstone, which, in t lue vicinity 
of the greenstone, becomes quart zose, and also exhibits in 
several places various undulations- In one place there is a 
fine display of one of those veins, which are to be consi- 
dered as forming the points of eruption. It is about 4 
feet in breadth, ami is vertical. (PL III. Fig. 1.) From 
tills vein a lateral expansion takes its origin, running into 
the strata, parallel to their direction ; at its origin it is about 
2 feet broad, and after running for 10 feet a slightly tortu- 
ous course, it gradually thins out. On. the principal vein 
arriving at the surface of the sandstone it flows over it, and 
forms the overlying trap-rock of Bt Leonard’s Hill, and 
near this point the trap appears to have sunk down, and 
filled a hollow in the previously formed sandstone. This 
mass of trap is at its greatest breadth 4.4 feet wide, and is 
almost of a circular form. At its upper extremity the 
mass which connects it with the overlaying trap is 14- 
feet broad, and at its lower extremity there issues from 
it a small vein 5 inches long and 2 broad. This ridge 
continues to run southwards for about half a mile, and then 
appears to unite with the southern extremity of the trap' of 
Salisbury Crags, and at its termination the porphyritie 
greenstone a, (fords a, very beautiful example of the columnar 
arrangement. The columns vary in length, thickness, num- 
ber of their sides, and position ; those of tin* upper portion 
of the mass being inclined at a great angle, while those of 
the lower part are horizontal Veins of compact and cry- 
stallized prehnite very generally occur between the sides 
of the columns, and in thickness these vary from half an 
inch to 8 inches. 

The ridge of Salisbury Crags rises immediately above 
St Leonard’s Hill, from which it is separated by a deep val- 
ley. Quarrying operations, and the making of the Radi- 
cal Walk which runs along the base of the mural precipice 

n 
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of this hill, have exposed in the clearest manner the vari- 
ous connexions of the trap with the stratified rocks. At 
its southern extremity both rocks, the greenstone and sand- 
stone, dip to the N. E. by E., in the more central parts of 
the hill E., and at the northern end S. E. by E. and 
E, S. E. At the southern extremity of the ridge there is a fine 
example of the entanglement of masses of sandstone in the 
greenstone ; these are changed in some places into granular 
quartz and in others intohornstone, the masses are several feet 
in length, but do not exceed a few inches in breadth. (PL III. 
Fig. 2.) The greenstone, as it does through a considerable 
portion of the hill, here rests upon an arenaceous limestone 
of a brownish-red colour, a portion of which is broken 
off and bent upwards amongst the greenstone. (PL III. 
Fig. 3.) On proceeding along the road in a northerly di- 
rection another mass of sandstone, but on a much larger 
scale, is enveloped in the greenstone : it is of a square form, 
and is traversed by veins of Compact Greenstone. At this 
point the sandstone and arenaceous limestone are contorted 
in various ways; and fractured in many places. (Pl. IV.) 
'From the great disturbance manifested here, and also from 
the absence of that sandstone which is found under the 
trap, it is likely that this {joint has been one of the open- 
ings through which the greenstone matters flowed, and that 
through this fissure the mass of sandstone lias been floated 
upwards. For a considerable way the sandstone, which is 
here of a red colour, is indurated, and in some places al- 
most assumes the character of jasper, this induration 
decreasing as we examine at a greater distance from the in- 
durating cause. By still advancing to the north, near a nar- 
row pass in the greenstone called the Cat Nick, (PL V. 
Fig. 1,), where there is a shift in the sandstone, a vein of 
greenstone about four feet wide traverses both the sandstone 
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and greenstone of the Crags (PL VI. Fig. 2,), it must con- 
sequently be the product of an eruption posterior to that of 
the Crags. It runs in an uninterrupted course through the 
various rocks, and alters the sandstone both in position and 
mineral structure. As it approaches the greenstone which 
it traverses, this greenstone passes gradually in to a more com- 
pact variety, an appearance which is not of difficult ex- 
planation, if we consider that, when in a fluid state, this 
vein was in contact with previously consolidated rocks. 

After leaving this point, there is a beautiful display of 
the stratified rocks of the hill underlying the trap. These 
strata are various alternations of argillaceous sandstone, 
a brick-red calcareous clay-ironstone;, and variously tinted 
slate-clays, all of which are arranged in perfect parallelism. 
These occur for a considerable way, till at last they a, re cut 
off by a great vertical vein of greenstone. It does not traverse 
as the other the overlying greenstone, but appears to have 
been one of the openings through which the protrusion 
of the trap lias been effected. It is about twenty yards broad, 
and, when next the several rocks, produces alterations, and 
assumes at its planes of contact a compact structure. Near 
the northern extremity of the Crags, a vein of a highly 'ici- 
spathic no crystalline greenstone issues from the principal 
greenstone mass, and traverses the sandstone parallel to its 
direction. It is about twenty feet long, and at its origin 
two feet broad At the northern extremity of tin: hill, the 
greenstone sinks rapidly below the plain at the back of the 
Palace of Holy rood, and is covered by an assemblage of 
strata similar to those on which it lies. (Plate VI. Fig. L) 
These strata, lying upon the greenstone, occur snore or less 
Interruptedly throughout the whole extent of the hill, and 
the same changes which the greenstone effects upon the 
sandstone strata at the foot of the trap escarpment, are 
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in the upper portions conspicuous. Besides the changes 
which the stratified rocks exhibit from the agency of the 
trap, the greenstone also evinces alterations as it approaches 
the strata on which it rests and which surmount it : it gra- 
dually acquires a compact structure, either passing into an 
almost perfect basalt, or into a very compact ferruginous fel- 
spathic greenstone. From the circumstance of finding the 
characters of both rocks the same, whether at the top or bot- 
tom of the greenstone mass, it is evident that the sandstone 
and slate which lie above the greenstone, have not been 
deposited upon it ; but have been separated from the strata 
which lie below the greenstone, by the subsequent intrusion 
of the trap-rock* 

The greenstone of Salisbury Crags is in general fine 
granular, the felspar occurring of various shades of white, 
and of brick and flesh red. Sometimes, though .rarely, 
Natrolite is associated with it, appearing to form masses 
not of subsequent infiltration, but of an origin contem- 
poraneous with the rock ; and very generally the compact 
greenstone of Salisbury Crags is traversed by numerous 
contemporaneous veins of greenstone. These veins vary in 
the compactness of their structure, sometimes being more 
perfectly crystallized than the containing rock, and at other 
times almost homogeneous throughout. They ..run a tor- 
tuous course through the greenstone, and are frequently of 
great length, while the breadth is very inconsiderable, — 
perl nips not exceeding two or three inches. In structure, 
the greenstone of Salisbury Crags exhibits nothing remark- 
able ; it in many places has a tendency to the columnar ar- 
rangement, and very frequently assumes a globular mode 
of distribution, the globular concretions varying in size. 
In the rocks of Salisbury Crags several simple minerals are 
to be met with. Calcareous spar occurs most frequently, 
forming either veins or imbedded masses, and is occasionally 
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associated with radiated haematite. Quartz occurs in dnisy 
cavities, being either common or amethystine, and is crystal- 
lized in the usual six-sided pyramid. Prehnite, of various 
shades of yellow and green, occurs in the same position, and 
is arranged in botryoidal or imperfectly crystallized masses* 
Cubicite or Analcime, is also generally associated with it. A 
datholitie mineral (as mentioned by Professor Jameson), 
to which the name of Humboldite has been given, was 
also at one time found in the same situation. Iron-py- 
rites is very generally distributed through the greenstone, 
and on decomposition causes the rock to assume a brown- 
ish-yellow colour. Sulphate of barytes and agaric mine- 
ral occur associated with the sandstone ; the former con- 
stituting minute veins, while the latter encrusts its exposed 
surface. 

Separated from Salisbury Crags, by the valley of the 
Hunters 1 Bog, the hill of Arthur's Seat rises.* Taken as 
a whole, it appears to rest upon Salisbury Crags, and is, 
therefore, consequently of newer formation. The various 
details connected with it are perhaps not so satisfactory as 
those of the former ; they are, however, in many respects 
interesting. At the eastern extremity of the Hunter's Bog, 
sandstone occurs lying under a mass of porphyritic green- 
stone, and both dip to the S. E. at 20°. This sandstone may 
be traced, for a considerable way, lying under the porphyry, 
in which numerous masses of the sandstone occur imbedded 
One of these masses is seventy feet long by two in breadth ; 
several of a smaller size also occur completely 1 enveloped in 
the trap, one of which is visible for about twenty-five 
feet. (Plate VI. Fig. 2 .) When in contact with the ig- 

* The first published account of the geognosy of this hill and of Salis- 
bury Crags appeared in Professor Jameson’s Mineralogy of Dumfriesshire ; 
the description here given is nearly that which the Professor now deli- 
vers to his pupils during his geological excursions. 
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neous rock, the sandstone acquires all the characters of gra- 
nular quartz and horn stone, and frequently assumes a green 
colour from containing a portion of the augite, which enters 
into the composition of the greenstone. Resting upon the 
greenstone is an alternating series of tufa and basalt. The 
tufa varies in its composition; it is either formed of variously 
sized fragments of previously existing rocks, as greenstone^ 
sandstone, shale, and limestone, or is a fine aggregate of red 
ferruginous trap sand. In the tufa, a little to the south of 
Sampson's Ribs, a mass of red sandstone is imbedded ; a 
portion of which is visible for about eight feet, and has a 
breadth of four. It is much changed, some portions acquir- 
ing all the characters of jasper. Though the relations of this 
tufa to the series of trap and sandstone, which we have just 
mentioned, are not very evident, still it is highly probable 
that it is of newer formation, and that it has been protruded 
through them. 

The summit of the hill is entirely formed of a greyish- 
black compact basalt, containing in some places large crystals 
of basaltic hornblende. On examining that portion of the hill 
which, forms one side of the Hunter's Bog, this basalt is 
found to traverse the tufa in the form of a great vein, and 
•■to produce, at its planes of junction, changes similar to 
those exhibited by aqueous formations, when in the same 
situations, Near the summit of the hill, and from the western 
side of the large vein, a smaller one takes its origin, and tra- 
verses the tufa which it indurates. About half way down the 
hill, the basalt divides into two distinct veins, being sepa- 
rated from each other by the tufa. (Plate VIL Pig, 1.) 
The basalt of these veins is arranged in irregular columns. 
Owing to 'the thick covering of debris, the basalt of this 
part of Arthur’s Seat cannot be traced to the base of the 
hill ; it is, however, probable that if it could be so examin- 
ed, it would be found to rise directly through it, and also 
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the sandstones and greenstones of Salisbury Crags. (Plate 
VII. Fig. 2.) Imbedded in the tufa on the east side of the 
principal basaltic vein, a mass of white sandstone occurs ; 
it is not, however, much altered in structure. Forming the 
highest point of that part of the hill which rises above the 
village of Duddingston, another basalt is to be observed ; it is 
arranged in perfect columns, which vary in the number of 
their sides. The composition of this basalt differs from 
that which forms the summit, in being less compact, and 
containing large crystals of Labradorite Felspar, Basaltic 
Hornblende, and numerous disseminated masses of Olivine. 
Imbedded in the trap which forms the southern acclivity, 
there occur several masses of calcareous sandstone of many 
yards extent ; they are completely changed in character, 
some portions becoming a conchoidal hornstone, while others 
pass into chalcedonic quartz. 

At the northern extremity of Buddiogston Loch, there 
is a mass of greenstone, identical in inineralogieai cha- 
racters with that of Salisbury Crags, and upon it reposes 
a series of sandstone and slate strata, presenting all the chit* 
racters of induration* On examining the points of contact 
of these rocks, masses of the sandstone may be found par- 
tially enveloped iu the greenstone, and compressed into the 
form of a vein-; similar appearances are also to be observed 
in Salisbury Crags. On the side of the road which runs 
through the ravine of Windy (Jowl, fragments of moun- 
tain limestone crop out, but their relations to the Plutonic 
rock cannot be made out. Concerning the relations of the 
trap of Arthur’s Seat to the sandstone of Duddingston, it 
may be mentioned, that the want of sections prevents us 
from acquiring information in regard to its intimate connec- 
tions with the igneous rocks; as, however, at Nkldry Mill, 
a distance of two miles, the coal strata are found inclining 
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against it 50°, and as the same arrangement is to be observ- 
ed at Joppa, a village near Portobello, it is evident that 
the disturbing influences of Arthur's Seat have extended 
over a considerable area. In the rocks of Arthur’s Seat 
several minerals occur. Calcareous spar abounds, both 
forming veins and lining cavities ; quartz occurs, either 
common or amethystine, and is sometimes found penetrat- 
ed with spiculae of titanium. Jasper is to be met with 
in several places ; a vein of it occurs near the summit of 
the hill traversing the basalt, and another is met with in a si- 
milar position below the old chapel of St Anthony. All of 
these veins appear to have been produced by infiltration 
from above ; while chalcedony is frequently to be observed 
as nodules imbedded in the basalt. 

To the noith of Salisbury Crags, in the hill of the Cal- 
ton,* there is another example of igneous rocks associated 
with the coal formation ; the form of this hill approaches 
to the round backed shape, and it rises to the height of 865 
feet. At the new High School, forming the eminence of the 
Miller's Knowe, a greenstone occurs of a compact earthy 
structure. This greenstone is, throughout its whole extent, 
traversed by contemporaneous veins, which are frequently 
so abundant, as in numerous places almost to exceed in quan- 
tity the traversed rock. The minerals which form these 
veins are calcareous spar and quartz, small crystals of which 
associated with amethyst line the walls of minute drusy 
cavities. On the northern side of the hill, and also at the 
summit, a similar greenstone occurs, differing however in 
this, that it wants the contemporaneous veins. The struc- 

* The first geognoslical account of the C alt on Hill, with a section of 
its structure, was given by Dr Bone in his 4t Essai Geologique sur 
F Keosseg from the demonstrations and lectures of Professor Jameson. 
The account here given is from the same source. 
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ture of this greenstone in some places approaches to a glo- 
bular mode of arrangement, which is rendered very conspi- 
cuous by red haematite, forming a minute layer between the 
concretions ; it is traversed also by a vein of compact green- 
stone about six feet in breadth. Porphyry forms the prin- 
cipal mass of the hill, having a base in general of a bluish- 
grey claystone, while in others it assumes the characters of 
an earthy greenstone, containing crystals of basaltic horn- 
blende' and flesh-red felspar. In many places the porphy- 
ritic structure is associated with the amygdaloklal, Urns 
forming an amygdaloidal porphyry; the cavities in general 
contain only calcareous spar ; but flesh-red cuhicite has been 
found in some places in the same position. Trap-tufa oc- 
curs in the Gallon Hill associated with the porphyry, and 
at the back of the new High School it forms considerable 
beds ; the components of tins tufa are in general in a state 
of minute division, and are principally composed of* an in- 
durated wacke. In regard to the relations of the ignige- 
nous mass of the Calton Hill to the stratified rocks, it may 
be stated that it appears to have been protruded through 
them, in a direction more or less parallel to that of the strata. 
During the excavating operations which were carried on 
for the foundation of the Waterloo Bridge, sands torn' strata, 
were found underlying the trap of* the hill, and dipping to 
the east at a considerable angle. Resting upon the trap, 
and also dipping east at angles, which decrease as the dis- 
tance from the upraising agent increases, is that series of 
sandstone, conglomerate, and shale strata, which commences 
at the west end of Regent Terrace and terminates at the 
sea. At the stairs which lead up from the Waterloo Bridge 1 
to the hill, several strata of a red trap-tufa are found com- 
pletely imbedded in the porphyry ; they dip like the sand- 
stone upon which the Regent Terrace is built, to the east 
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at 20° and sink completely below the trap, near the new 
High School. Immediately below the old Observatory, 
and on the road which leads round Dugald Stewards mo- 
nument, strata of trap-tufa are again found cropping out, be- 
ing included between the porphyry which overlies the masses 
of trap-tufa we have mentioned, and underlying those 
Neptunian deposits which form the western acclivity of 
the hill. The tufaceous strata may be traced more or 
less interruptedly till they disappear under the porphyry 
of Nelson’s monument. The changes which the masses 
of trap-tufa exhibit when in contact with the porphyry 
are very great, inasmuch as they are intensely indurated. 
The porphyry also acquires, when next the tufa, an 
aspect different from that which it exhibits when at a 
distance from it ; it becomes very compact, and frequent- 
ly passes into compact felspar. On examining the points 
of contact of these two rocks, there is frequently ex- 
hibited an almost gradual transition of the one into the 
other, so that it requires considerable attention in some in- 
stances to discover where one rock terminates and where 
the other begins. All these appearances may, however, be 
easily explained, if we remember that as both rocks were 
in all probability once in a fluid and highly heated state, 
there may have been in some places a complete intermix- 
ture of the one with the other. Several simple minerals 
occur in the Calton Hill ; jasper traverses the porphyry 
in minute veins ; sulphate of barytes occurs in the same 
maimer, and also masses of native copper. In the porphy- 
ry immediately below the old Observatory, veins of calca- 
reous spar are found ; and associated with the calcareous 
spar, glance-coal is to be met with, forming imbedded masses 
of various sizes. The situation of this mineral is highly in- 
teresting, and when the vegetable origin of coal is admitted, 
its mincralogical characters and relations to the associated 
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rock are only to be explained by referring them to altering 
agents of great power, agents of which the effects are visible 
more or less in almost every stratified rock of any extent. 
In intensely heated igneous matters rising through beds of 
coal under a great compressing power, circumstances may 
be found adequate to produce an alteration from the more 
evident vegetable product to tins highly crystalline mineral 
Many greenstones in the Lothians (Bathgate, IJphall) 
contain coaly matter so disseminated through them, that it 
is only by the bituminous odour which they give out when 
struck that its presence can be recognised ; this case is si- 
milar, and may be explained in the same way. The glance- 
coal of the Cal ton Hill is interesting, as it is connected with 
some views relative to the origin of veins. Veins of calcareous 
spar are in many instances well explained by an infiltration 
from above; here, however, such an origin is rendered 
doubtful from the fact of such a mineral as glance-coal oc- 
curring in them ; and we appear to have a more probable 
explanation of some, as those of this locality, if we con- 
sider them as being produced by changes altering enveloped 
masses of limestone and coal. This explanation, however, 
rests principally on the .supposition that glance-coal is of a 
vegetable nature. About a mile to the east of Edinburgh, 
at Lochend, greenstone occurs overlying strata, of sandstone, 
and dipping to the east Imbedded in this greenstone, there 
are numerous fragments of slate-clay, all of which are com- 
pletely changed in mineralogical character : veins of* calca- 
reous spar traverse the greenstone, in winch occur minute 
disseminated masses of sulpliuret of lead Near Mesial rig, 
a village about half a mile to the east of Lochend, two 
beds of greenstone occur’ in the sandstone strata,, both of 
these also dipping to the east* The greenstone of lie, stali- 
ng is in general fine granular, and sometimes passes into 
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claystone. The sandstone, when in connection with the 
greenstone, is much indurated, and contains grains of iron- 
pyrites distributed through it. (Plate VII. Fig. 3.) In 
Broughton Street, which runs across the northern acclivi- 
ty upon which the city of Edinburgh is built, trap again, 
occurs associated with sandstone. 

As the greenstone has been well exposed by quarrying 
operations, its various modes of connexion with the strata 
have' been. disclosed, and the result of all these observations 
is, that it has been protruded through the strata in some 
places parallel to their direction, and in others has crossed 
them at various angles. From the upper surface of this 
dyke of greenstone another takes its origin, running through 
the sandstone to the distance of three feet and a half ; at its 
point of contact with the principal mass, its breadth is 
about one foot, and thins out gradually as it recedes from it. 
The sandstone on approaching the greenstone becomes indu- 
rated, while the greenstone acquires a compact structure, and 
is traversed in several places by veins of amethyst, common 
quartz, and calcareous spar. Besides these veins others 
have been observed in the neighbourhood of Edinburgh, 
but all are now completely covered In Lothian Street 
one of these veins occurs associated with the strata, dipping 
to the cast; and at the Custom-House in Albany Street and 
Leith Walk, there were at one time interesting exposures 
of trap-rocks and of the phenomena attending their relations 
to the various sandstones 'and shales.* 

In the bed of the Water of Leith three other trap-dykes 
occur, the first of these veins, on proceeding up the stream, 
is to be observed a short way above Stockbridge ; one of its 

* In the first volume- of the Edinburgh Philosophical Journal these trap- 
rocks are all minutely described by Professor Jameson. 
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ends only is visible, the mean breadth being about three fed 
and a half ; it is vertical, and' indurates the sandstone strata 
which dip to the N. W. at 12V At St George's mineral 
well a vein of compact greenstone crosses the strata of sand- 
stone and bituminous shale. In its progress through the 
strata it entangles portions of the shale, which become com- 
pletely indurated, and from the minute veins which shoot 
from out the central mass into the stratified rocks, the high 
state of fluidity in which the greenstone has been erupted is 
apparent. (PL VIII. Eig, 1 and %) On the north bank of 
the river a thin stratum of clay-ironstone is shifted for about 
a foot, and the vein of greenstone entangles a wedge-shaped 
mass of bituminous shale. Like the other veins which we 
have mentioned, this greenstone, as it approaches the strata, 
passes into a yellowish-white claystone, of which the small 
veins which arise from the chief mass are entirely composed, 
— a fact at once shewing that the causes allowing the forma- 
tion of the felspar have only existed in those portions of the 
trap which were in contact with the traversed rock, or in 
those which were of small size (PL VI tL Sec, 8.) Above 
the village of Bell's Mills another vein of greenstone is to be 
found dipping with the strata to the N. by W. It is about 
twelve feet in thickness, and approaches to the syemfie cha- 
racter; the slate which rests upon it is slightly indurated, 
and when in contact with it the greenstone* of tin* vein be- 
comes compact. On the coast extending from New haven 
to Queensferry, there is a fine section of the various rocks 
of the coal-formation, and these, from their relations to iV 

C*> 

neons masses, present several interesting appearances. 

About half a mile to the west of Newhaven then* is a dis- 
tinct example of the mantle-shaped mode of stratification ; 
it is on a small scale, and a central point may be found, 
from which the strata dip 'to all points of the compass. 



CEAMOND— HOUND POINT. 


05 


The rocks which form this assemblage of strata are slate- 
clay, bituminous shale, clay-ironstone, and sandstone. On 
proceeding in the direction of Cramond, they dip to the S.E. 
at 25°, against the mantle-shaped stratification, and in se- 
veral places the sandstone and shale are invaded by masses 
of compact ‘felspar, of yellow and grey colours ; but in con- 
sequence of their great disintegration, the exact relations 
of the rocks to each other are not seen. The sandstone 
and shale when in contact with the felspar are changed 
both in mineral character and disposition ; the sandstone 
becoming quartzose, and the slate approaching in some places 
to Lydian-stone. Farther to the west the strata contain 
four beds of trap ; one of these is entirely composed of fel- 
spar, a rock into which the others, which are of greenstone, 
pass, as they approach the stratified series. As usual, indu- 
ration is conspicuous, and in one part a breccia is formed at 
the planes of contact, being composed of variously sized frag- 
ments of slate and felspar. Iron-pyrites is abundantly dis- 
tributed through both the felspar and greenstone.^ On fol- 
lowing the shore, no other rocks are observable till within a 
short distance of Cramond, where on the beach there are 
three alternations of sandstone and greenstone, all of which 
dip to the N.W. at £0° ; when in contact the sandstone be- 
comes indurated, and the greenstone passes into compact 
felspar. On the western side of the river Almond which en- 
ters the sea here, another bed' of greenstone occurs : it dips 
to the north-west, and is succeeded by strata of sandstone 

* The beautiful display of Plutonian and Neptunian rocks on this 
part of the coast was, after its relations had been pointed out by Profes- 
sor Jameson, visited by Von Buch, Boue, Mohs, Brochant, Beaumont, 
and many other geological chiefs. There the rival theorists discussed 
their geological systems. Unfortunately for the geologist, these rocks 
have been lately nearly entirely removed, in preparing for the new 
harbour in that quarter, 

VOL. VII. E 
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and shale, which continue us far as Long Green, where they 
arc associated with a great body of greenstone, which ap- 
pears to hold the same relations to the strata as the others* 
From this to Hound Point in Linlithgowshire, there are no 
interesting phenomena exhibited by any of the rocks ; there, 
however, two veins of greenstone occur, running parallel 
with the strata, which dip to the west at #6°. These veins 
in their relations to the stratified rocks, afford exhibitions 
at once of the violence of their eruptions and of their 
changing influences, and few points in the Lothians ex- 
hibit in a more marked manner the various and interest- 
ing effects of trap rocks on stratified masses, The lowest 
of the two dykes which are at this point associated with 
the stratified deposits, rests upon sandstone, while the up- 
permost reposes upon slate-clay* The trap, as it approaches 
the sandstone, passes into claystone felspar, and when in 
contact with' the slate becomes a very compact greenstone^ 
(PL IX.) The greenstone of these veins is of the common 
description, and in some places, like several other green- 
stones associated with the coal strata, emits* .on fracturing, 
a strong bituminous smell* The sandstone on winch the 
lowest trap vein reposes, becomes completely changed its 
it approaches the greenstone, passing either into granular 
quartz or hornstonc, while a portion of it is partially im- 
bedded in the greenstone, the fissure produced by its se- 
paration from the other parts of the stratum having been 
' filled up. by the trap* About four feet above the junction 
of the trap with the sandstone on which it rests, and en- 
tirely included in it, a mass of sandstone maybe observed ; 
it is visible for about twenty-four feet, and thins gradually 
out, from a breadth of six inches to that of a mere thread. 
The slate-clay, which overlies the uppermost bed of green- 
stone, is in its position not remarkably altered ; the line* of 
junction is undulating, and in several places it is slightly 
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bent up amongst the superincumbent trap. In its mineral 
characters, the slate-clay exhibits marks of great alteration, 
and, from being a soft slate, becomes changed into a rock 
having little of a schistose structure, and so compact as to 
afford an uneven conchoidal fracture. From, this to the 
Queensferry, there is no other junction of the trap and 
( sandstone visible ; to the west of the Queensferry, however, 
there are, on the shore, one or two dykes of trap associated 
with a tufa, the components of which are angular and on a 
small scale. 

In the centre of the city of Edinburgh, the Castle Rock 
rises to the height of 445 feet, forming an eminence which, 
with the exception of its eastern side, presents on all quarters 
a perfect mural ascent. The rock of the Castle is composed, 
throughout its whole extent, of a basaltic clinkstone of a 
greyish-black colour, which is in general arranged in more 
or less perfect tabular concretions, and contains minute veins 
of calcareous spar, sulphate of barytes, prehnite, and Wol- 
lastonite. The forming of the New W est Approach has dis- 
played, in the clearest manner, the relations of the Plutonic 
rock of the Castle to a series of sandstone and shale which 
dips to the east at about 12°, and forms a gentle descent 
to the Palace of Holyrood. In their position the strata ex- 
hibit much, disorder, being shifted and variously waved ; 
and all, when in contact with the trap, become indurated, 
the sandstone passing into a quartzose variety, and the shale 
assuming a more compact structure. Near the gate of the 
Castle, several masses of the sandstone may he observed 
completely enveloped in the trap, all of which exhibit in- 
tense induration. Concerning the more immediate relations 
of the Castle Rock to the strata which occur on its western 
side, little can be ascertained, from the almost entire absence 
of openings, either natural or artificial ; it may be stated, 
e % 
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however, that all dip to the N. W. . .Near Braid Street* the 
sandstone is crossed vertically by a greenstone dyke dmm 
six feet broach 

Immediately to the west of the dty, the hill of ( torpor - 
phin rises with its wooded front, presenting n henufi fully 
undulating surface. This hill is formed by a innss of green- 
stone reposing upon strata of sandstone s&mktcmedkg, 
bituminous shale, and clay-ironstone, which clip to the N.W . 
at about 23 ° ; from the encumbered state of the surface, 
however, no opportunity is afforded for examining any 
junctional appearances. The greenstone of Corstorphin is 
syenitic, and in several places is found to contain minute 
scales of pinchbeck-brown mica, and iron* pyrites, while 
prehnite, calcareous spar, amethyst, and common quart/, 
are to be observed in drusy cavities. 

On examining the position of the .several rocks entering 
into the composition of the hills of Arthur 1 # Seat, Salisbury 
Crags, and the Calton, it will be found that all present a 
uniform inclination to the W. or: N, W. ; and that a simi- 
lar. arrangement exists in the strata forming the bed of tin* 
Firth of Forth, is evinced in the island of Inchktnth* 

On proceeding along the coast of Fife, the strata which 
at Fettycur and Kinghom have an easterly dip, gradually 
assume, as we approach Aherdour, a more* northerly iiieliua 
tion, till at last they sink completely to the north ; and that 
this position is also held by those in the adjacent part# of 
the Firth, is indicated from m\ examination of the Mam! of 
Incheolm. After leaving the strata with the northerly dip, 
and advancing westward, the exposed rocks acquire pm. 
gressively a westerly inclination. On the opposite cm**t of 
Linlithgowshire, the samearrangernent is visible nearQueeua- 
ferry, and in the series of sandstone, shale, and greenstone 
which occurs between the river Almond and Ntnvhavem 
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The rocks around Edinburgh, and in the adjoining parts 
of Filestore, thus appear to exhibit a certain tendency to a 
concentric disposition. When, however, the whole district 
is examined, there is far from being visible that symme- 
trical aspect which characterizes a locality where the vari- 
ous mineral masses, whether aqueous or igneous, have been 
tilted up around an axis; but, on the contrary, the nume- 
rous instances which occur of strata, within the area of this 
somewhat mantle-shaped stratification, dipping to points 
in accordance with the supposition that an anticlinal ele- 
vating force had operated, render it probable that the ap- 
pearances indicative of such an action are merely acciden- 
tal, The Castle rock is a point from which many of the 
rocks dip, but if it had exerted an influence over so great 
a space, the sandstone which in many places, as at the 
Grange and Burntaficld, has a northerly dip, ought, to 
plunge to the south, while many other strata, dipping to 
N. W., as those of Colinton, Slateford, and Craig-Loek- 
hart, ought to sink to the S. W. 

Concerning the mode by which these Plutonic and Neptu- 
nian rocks have assumed their present position, it maybe 
difficult to conjecture; it must, however, cither have been con- 
temporaneous with the formation of the former class of rocks, 
or sulwiqucnt to that of (will. If it is affirmed that the ar- 
rangement which the Plutonic rocks of this district exhibits is 
original, it may be no easy matter to explain how trap could 
be erupted, so as to overhang valleys without (lowing into 
them ; but, still, there certainly appears little reason to he. 
lieve that the causes which have made the trap-rocks in the 
neighbourhood of Edinburgh to assume their existing ap- 
pearances, have bent others than those which arranged the 
alternations of trap-ruck which constitute, in many districts, 
mountain masses. When such beds tire inclined, they haw 
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as good a right to be considered as elevated after their for- 
mation and consolidation, as the greenstone of Salisbury 
Crags or Corstorphin ; and their vertical fronts have an 
aspect as like the effect of fracture as these* If all the 
trap rocks which exhibit a vertical front had acquired this 
form by being subjected to fractures, hardly one Plutonic 
rock in the Lothians would be exempted — all would be con- 
sidered as having been elevated after their eruption and 
consolidation* The Dalmahoy Hills, the Bathgate Hills, 
Blackford Hill, and the principal trap-rocks of Hadding- 
tonshire must, then, all be imagined to have been disturbed 
by igneous actions different from those which effected their 
protrusion ; for they present perpendicular faces, and are 
frequently inclined at high angles* 

As an instance of the pseudo-fractured appearance, we 
may mention Binny Craig in West-Lothian. Here there is 
the same gentle acclivity on one side of the hill, and mural 
face on the other, as is so well seen in Salisbury Crags; and 
there is, in short, an appearance as like fracture; but the 
circumstance of its resting upon horizontal strata is a suffi- 
cient proof that it could not have been elevated after its 
consolidation, for any upraising agent operating on it, must 
also have acted on the sandstone and shale* When we 
endeavour to shew, however, from such facts, that these 
trap-rocks have not been tilted up after their eruption 
amongst the strata, but that the inclined position is con- 
temporaneous with their formation, it is not to be under- 
stood that we imply the same concerning the period when 
the Neptunian deposits were raised ; for, on the contrary, 
these evince that they were elevated by actions subsequent to 
their deposition and solidification, and referable to the trnp- 
rocks with which they are connected. The one set of rocks 
may be in an unaltered state, as far as their being moved 
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m masae after their eruption is concerned, but the appear- 
ances visible in the position of the latter, prove that they 
are not, 

Protruded, as the trap-rocks undubitably were, under great 
superincumbent pressure, arising either from the presence 
of an immense body of water or rock, it is evident that 
they were not in a situation which could allow such a per- 
fect motion of the particles on each other, as exists in a 
stream of fluid rocky matter, erupted only under the pres- 
sure of the atmosphere ; and such a great compressing force 
might allow the ejected igneous matters to be piled up, one 
above the other, in that more or less bedded arrangement, 
which characterizes a trap-hill. The structure of ‘the trap- 
rocks also appears favourable for their having mural preci- 
pices ; for in beds which have a tendency to a prismatic mode 
of aggregation, and are composed of concretions arranged at 
right angles to the plane of the bed, there appears to exist 
aklisposition, which of all others is best fitted for producing, 
in length of time, a cliff with a vertical front. Immediately 
after the formation and consolidation of a trap-rock erupted 
under the pressure of the ocean, it would begin to be sub- 
jected to the destroying action of water ; and if raised 
above the ocean, and forming dry land, would be subjected 
to both the mechanical and chemical decomposing influences 
of air and water. By whatever agents, however, the de- 
composition of the mass was effected, it would proceed 
chiefly in the direction of the vertical concretions, so that 
whether the rock presented a mural front originally or not, 
it would, when acted on by the various agents productive 
of decay, assume one in a greater or less degree. By this 
uniform mode of disintegration going on through a long 
series of geological epochs, the original aspect of a trap 
country might be modified to such a great extent, that there 
might exist hardly any similarity between its former appear- 
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ance and its present outline;, .wlnit then formed one moun- 
tain,, may now be broken down into several, and the onec 
perfect continuity of a bed of basalt or greenstone over 
one mountain, may now only be inferred by finding it 
forming mountain caps to portions of that mountain. '* 

In addition to the different points which we have describ- 
ed, where the relations of the various rocks to each other 
are observable, there are others ; but few of these exhibit any 
thing remarkable. In the bed of the river Almond, at the 
Aqueduct Bridge, the slate and sandstone are associated with 
a greenstone, which forms, for a considerable? length, the en- 
tire bed of the river ; it is surmounted by an assemblage of 
shale strata, and in all probability forms a great; vein which 
runs parallel with their direction. On the north side of the 
bridge these strata are found under a second bed of trap, 
which can be traced for several hundred yards : the slates, 
when in contact with the greenstone, are slightly indurated, 
and the trap as it, approaches them, becomes gradually more 
compact. A short way up the river a vein of trap about 
four feet broad traverses the sandstone, anti near this an- 
other is to be seen running parallel with the strata, which 
dip at about SO 0 , pursuing a determined course for many 
yards; it cannot be traced throughout its whole extent, hut 
may be examined in the bed of the river, and also in seve- 
ral parts of the cliffs. Near Almondel! the strata, present, 
within a very short space, several examples of undulation, 
and are traversed by a vein of greenstone, having a thick- 
ness of three feet. In the limestone quarries of East, Cab 
der there are several interesting phenomena attending the 
relation of the limestone to the greenstone, which is of 

* In the island of Rum there are several good examples of mountains 
being formed by the decomposition of one. The large granular augitie 
greenstone ridges of Haleval are only continuations of Aisgobhall, though 
now both of these mountains are separated by a deep glen. 
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the usual description, and in some places assumes the 
globularly concretionary structure. In the first quarry to 
the east of East C alder, the mountain limestone dips S. E. 
at 20°, under a mass of greenstone, which in the second 
quarry is found in immediate contact with it. In the quarry 
where the junction is exposed, the limestone abutts against 
the greenstone at a small angle, dipping E. S.E. ; a position 
which, at the eastern extremity of this opening, is completely 
reversed, asatfae strata sink to the W, S.W. at 15°, The 
limestone, which at a distance from the greenstone is of a 
bluish or yellowish-grey colour, becomes, on approaching 
it, white' and beautifully crystalline, acquiring much of the 
aspect of primitive marble. No exact line of boundary can 
be drawn between the greenstone and the limestone ; on the 
contrary, both rocks are so intimately blended, that this 
locality might, if the true nature of them was not known 
to be distinct, be considered as exhibiting appearances 
only to be explained by awarding a synchronous and si- 
milar origin to both. The greenstone may be observed 
in all stages between a mass distinctly imbedded, to one in 
which it is so perfectly diffused through the limestone, 
as to impart to it a dark green colour ; in accordance with 
the received igneous formation of trap, such an appear- 
ance may be explained, by supposing that circumstances 
caused such a perfect fluidity of both rocks, that the inter- 
mixture of the one with the other was the consequence. 
Like all the other trap-rocks, this greenstone, in the neigh™ 
bourhood of the strata, becomes compact, and, as is often 
the case with trap in contact with limestone, assumes much 
of the serpent i nous character. 

Immediately to the south of East Calder, there is a con- 
siderable district of trap, which rises at its eastern extre- 
mity into the two marked eminences of the Dalmahoy 
Crags ; it runs E. and W,, forming the hilly range of 
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Kirknewton and Lawheatl, and appears to terminate at 
the Linhouse water near Longhaugh Mill. The hills of 
Auchinown, Morton, and Corston, form a part of this trap 
range. From Longhaugh Mill to Linhouse, the heel ami 
both sides of the stream exhibit one of those alternating 
groups of variously coloured shales and red sandstone, 
which so often occur, both on the large and small scale, as- 
sociated with the white sandstone series of the Lothians. 
A short distance to the eastward of the stream the strata are 
cut off* by the trap-rock, which constitute all the lulls on that 
side. Opposite Linhouse it sends out a great dyke of grey 
compact basalt, which crosses the river; it cannot be traced 
on the western side of the stream, but, judging from the 
external aspect of the country, it is probable that it ter- 
minates near this point. To the south of this trap-dyke, 
nothing in any way interesting presents itself; but in the 
course of the Linhouse water, there are numerous expo- 
sures of the white sandstone and its concomitant shale 
strata; which form, without any visible association with 
Plutonic rocks, a wide extent of moor ground, bounded on 
the south by the red sandstone hills which constitute the 
western extremity of the Pentland range. The greenstone 
of Dal m ahoy rests upon white sandstone dipping west ; but 
as it is covered at the planes of contact, its aspect, if there 
changed, cannot be seen. At the western extremity of this 
trap range, at Longhaugh Mill, there is a very satisfactory 
junction of the- greenstone and sandstone, both of which 
are much altered in mineralogical character; the strata 
of sandstone become vertical or exhibit various undula- 
tions, and are indurated into a granular quartz, while the 
greenstone with which they are in contact passes into a very 
compact greenstone or a felspar. At the southern extre- 
mity, of Auchinown Hill, and at the farm of Harper Rig, 
a dyke of greenstone crosses the stream, running parallel 
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with the sandstone strata ; and in the bed of the Gogar 
burn at Wester Haggs, another dyke traverses the sand** 
stone vertically ? which abutts against it on both sides. At 
Stoneyrig also, a similar dyke occurs; there are no junc- 
tions visible, but the strata are fractured, contorted, and 
inclined at high angles. 

Having now described the relations of the trap-rocks which 
occur in the more immediate vicinity of Edinburgh to the 
various Neptunian strata, the present appears a convenient 
place to introduce a description of the islands which rise 
above the waters of the Firth of Forth, in as much as 
there are circumstances which connect them with the seve- 
ral rocky masses which we have just noticed. Of these 
islands, two only, Inehkeith and Inchcolm, contain strati- 
fied rocks, and both exhibit several interesting appear- 
ances, The strata which occur in Inehkeith consist of 
limestone, calcareous sandstone, slate-clay, and bitumi- 
nous shale, all of which dip to the S. S.W.* The ig- 
neous rocks of this island are amygdaloid, earthy green- 
stone, basalt, and tufa, and at the lines of junction with 
the stratified rocks there are produced all those changes 
which so frequently occur ; the slate becomes indurated, 
the limestone crystalline, and the sandstone quartmse. In 
several places, masses of the stratified rocks are carried up, 
and completely enveloped in the trap ; these masses varying 
from the smallest size to the magnitude of many yards. On 
the eastern side of the island the columnar mode of arrange- 
ment is well displayed in the greenstone. The tufa which, 
occurs in Inehkeith is formed by a base of earthy trap con- 
taining variously sized masses of basalt, greenstone, sand- 

♦ Vide pp. 2 l(i, 17, 18, 10, and 220 of Dr Neill’s translation of Dam 
buison’s Memoir on Basalt, for an interesting account of the geognosy of 
the coast of Fyfe. 
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stone, and limestone ; it appears to constitute the lowest rock 
of the island, and is in general traversed by a multiplicity 
of veins of calcareous spar, which is sometimes fibrous. The 
other minerals which are met with in the rocks of Inehkeit.h 
are common jasper, and Lydian-stone, the latter of which 
forms contemporaneous imbedded masses and layers in the 
limestone. Glassy felspar occurs in the basalt, which also 
contains minute masses of steatite. 

A little to the west of Xnehkeith, Inchcolm rises, A consi- 
derable portion of this island is composed of greenstone, ex- 
hibiting either the earthy, syenitic, or common appearance, 
and which, by the felspar being replaced by steatite, fre- 
quently passes into an imperfect serpentine. On the south 
side of the island, a variety of greenstone occurs contain- 
ing numerous scales of pinchbeck-brown mica ; it is traversed 
by a number of contemporaneous veins of greenstone, which 
frequently passes into steatite; this mineral occurs also in 
minute strings without exhibiting any such transition, and 
in them sometimes there may be observed threads of ami- 
anthus. On the south of the island, where a junction 
of the trap and the sandstone is exposed, the latter dips to 
the north at 552° ; while the greenstone, as it approaches 

the- sandstone, passes into a compact yellowish- white clay 

stone, a vein of which occurs running parallel (Plate X., 
Fig. 1.) with the strata. With the exception of a body 
of sandstone, which is enveloped in the greenstone, the 
western half of the island is entirely composed of trap, hav- 
ing in some places a slightly columnar disposition. Farther 
up the Firth, the islands of Cramond, Carcaig, Mickrey, 
Mickrey Stone, and Inchgarvey occur : from being entirely 
formed of trap, however, these exhibit nothing interest- 
ing. The greenstone of Cramond Island and Mickrey is 
syenitic, the felspar being white and of a light brick-red 
colour. At the mouth of the Firth, a range of trap islands 
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■runs for a considerable way round the coast of East-Lothian, 
of which Eyebroughy and the Bass Rock form the two ex- 
tremities. The Bass Rock is composed of a very minute 
greenstone, in which the felspar, which is compact and of a 
reddish-brown colour, sometimes becomes so abundant, that 
the rock almost passes into a compact felspar or a clinkstone. 
Throughout its whole extent it exhibits more or less the 
tabular structure, the concretions -varying both in thickness 
and mode of position. In several places, by the incessant 
action of the waves upon the rock, caves have been produced, 
one of which perforates it completely, and is accessible at 
low water. 

Having noticed the relations of the several detached mass- 
es of trap to the strata, we shall now describe in the same 
way those clinkstones, claystones, and compact felspars, 
which form a considerable portion of the Pentlands. The 
hill of Blackford, which forms the northern termination 
of this range, is entirely composed of clinkstone of a dark 
grey colour : it contains in some places crystals of felspar, 
and is traversed by veins of agate. The claystones 
and compact felspars of the Braid Hills are of various 
shades of grey, yellow, and brown, and are all easily de- 
composed by atmospherical agents. Concerning the more 
minute relations of these ignigenous masses to the stratified, 
formations, the completely covered state of the country ren- 
ders it impossible to determine; by examining, however, 
the position of the strata in the few places where this can be 
done, the result is, that all are found to abut t against the 
mist ratified rocks. In the Grange Quarry, which is situated 
but a short distance from the clinkstone of Blackford, stra- 
ta of red sandstone clip to the N. by E. at 40° ; and a coarse 
conglomerate, which is visible for a few yards at Liberton- 
brae, sinks to the E. S.E. at about 85°, exhibiting, in many 
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places, signs of disorder* Near the village of Burdie-house, 
and at Straiten Mill, the coal formation sandstone, and 
a bed of the mountain limestone, plunge to the S. S.E. at 
40° and 85°. To the west of the Braid Hills, and sepa- 
rated from them by about half a mile of gently undulating 
country, the hill of Craig- Lockhart rises, and on its east 
side the red sandstone which occurs at the Grange, is to 
be observed dipping W. at 35°. The rock which, forms 
the igneous portion of Craig-Lockbart, is, in some places, a 
well-marked greenstone, exhibiting an imperfect columnar 
structure ; while in others it approaches to basalt, contain- 
ing numerous small crystals of velvet-black basaltic horn- 
blende, and a few large crystals of glassy-wliite felspar. 
Within the space of a few feet, this rock passes into a 
greenstone of an earthy aspect, which makes a transition in 
some parts into a clay stone, and in others into a wacke. 
The claystone into which the greenstone passes is, in gene- 
ral, of a greyish colour, and contains crystals of black horn- 
blende, the crystalline form of which may often be exposed 
on a favourable fracture ; contemporaneous veins of felspar 
traverse the rock in many places. In some parts of the 
hill a fine greenstone is found, which contains large and 
well-defined crystals of felspar, and resembles, in some de- 
gree, the green porphyry of the ancients; while in other parts 
a trap-tufa occurs, which is always distinctly stratified. On 
the side of the Colintou road, the sandstone strata dip N. 
W. at 30°, thus abutting against the trap of Graig-Lockhart 

The Pentland Hills,* as we have already said, -rise im- 
mediately to the south of the Braid Hills, forming nume- 
rous rounded and conical summits, and attaining, in some 

* Vide Memoirs of the Wernerian Natural History Society, vol. 2d, 
for Professor Jameson’s outline of the Mineralogy of the Pentland Hills ; 
and Dr Charles Mackenzie on the compact felspar of the Pentlumls in 
vol. i Wernerian Memoirs. 
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instances, to the heights of 1876 feet and 1856 feet. Mi- 
neralogically, they may be separated into two series of 
hills, viz. that composed of felspathic rocks, and that formed 
of sandstone ; the former class constitutes the eastern half 
of the range, while the latter occurs chiefly in the western. 
As in the Braid Hills, the ignigenous portion of the Pent- 
lands is composed principally of various porphyries, clay- 
stones, and compact felspars, all of which pass into one an- 
other, and preserve in their several relations no definite 
mode of grouping, inasmuch as the formation of all appears 
to have been strictly contemporaneous. A greenish-grey 
clinkstone occurs in several places, and in other parts a com- 
pact felspar is to be met with, winch varies in colour from 
flesh to brownish-red, and by assuming crystals of felspar, 
makes, in some places, a transition into porphyry. Clay- 
stone of various colours forms many of the Pentland hills, 
and' exists in all stages between an easily friable rock, 
and one of considerable solidity ; very generally, it is as- 
sociated with the porphyritic structure, the felspar crystals 
in some instances being of considerable size. Besides this 
clay stone exhibiting the porphyritic arrangement, it be- 
comes frequently amygdaloidal, and contains concretionary 
masses of calcareous spar, amethyst, quartz, chalcedony, 
agate, lithomarge, and green- earth.. Of the clay stone of 
the Pentlands, one only may be noticed more particularly, 
in as much as its characters might easily cause its true na- 
ture to be mistaken ; it forms the whole of the hill of Kirk- 
jetton, and occurs also in the Turnhouse hill. On exa- 
mining this rock at first sight, it will appear as if composed' 
of fragments of compact felspar and clay stone ; but, after 
studying it minutely and in all its details, these fragments 
will be discovered to be such in appearance only. The same 
varieties of the compact felspar, which in some places might 
be easily mistaken for fragments, are found in others to 
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occur as veins, of an origin contemporaneous with the appa- 
rently fragmentary rock ; and farther, the pseudo fragments 
are all found, when the true fracture of the rock is obtained, 
to pass gradually into the containing basis. 

In the augitic series of the Lothians there are greenstones 
which, from containing angular masses of greenstone, im- 
bedded in a trap basis, might in some cases be confounded 
with a true tufa. In many instances, however, there may 
be observed a gradual transition of the apparently tufaccv 
ous rock into a perfectly well characterized greenstone ; a 
fact which at once appears to prove, that the fragmentary 
aspect may, in- some instances, be deceptive. It is almost 
impossible to conceive circumstances adequate to produce the 
passage of a true tufa— a rock which is of an evident mechan- 
ical origin— into greenstone, which is a true aggregate of 
more or less perfect crystals, and has resulted from the cool- 
ing of a fused mass. It may be. said, that the long action of 
the greenstone upon the tufa, might make the semidance of 
a transition. When trap-tufa, however, from a proximity to 
such a mass, appears to have been altered, the appearances 
are only of that description which, in some instances, at- 
tend the junctions of true aqueous rocks with Plutonic 
masses. Throughout the whole extent of the Pentlaricl 
range, there are but few localities where the connexions of 
the igneous with the stratified rocks are will exposed. Near 
the extremity of the valley of Glencorse, which runs in a 
N. E. and S. W. direction through the Pentium!#, and be- 
side the ruins of an old chapel, sandstone occurs, dipping 
S. at 15° or SO 0 , thus resting upon the porphyry which 
forms the north side of the glen, and sinking under that 
which composes the hills on the south. As to the appear- 
ance exhibited at the junction of the sandstone with the por- 
phyry nothing can be said : throughout its whole visible 
extent, however, it is changed, in some places passing into 
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quartz-rock, and in others becoming a conchoidal hornstone. 
At the western extremity of the valley, and on the south of • 
Black Hill, a natural section exhibits numerous alternating 
strata, of a very fine granular brown sandstone and slate/ 
The mineral characters of the latter are in some places si- 
milar to those of the slates associated with grey wacke : if, 
however, its position, in regard to the rocks with which it 
is connected, be observed, and its aspect compared with that 
of slates whose place in the carboniferous group is more ap- 
parent, its geological age becomes sufficiently evident. In 
the course of the North Esk river, from its rise in the Dod- 
rig to Carlops, there are many fine sections of this slate ; 
it is found alternating with the coarse sandstone conglome- 
rate of the Pentlands, and in some places with the sandstone 
of the coal series- At Habbie’s How the slate, which is 
vertical, and ranges S* W* and N. E., rests upon the com- 
pact felspar of Black Hill, and throughout its whole extent 
exhibits evident, marks of having been at one time sub- 
jected to energetic upraising actions. Conglomerate forms 
the western extremity of the valley of Glencorse ; it dips to 
the W. by S. at 1.5°, being thus in a position anything but 
conformable with the slate. As we have already stated, how- 
ever, that the synchronism of deposition of these two rocks 
is well seen in other parts of the Pentlands, the causes of 
this may in all probability be referred to the upburst of the 
Plutonic rock's, with winch both are so intimately connected. 
On examining the conglomerate, as exposed by the cascade 
of Habbufs How, it is found traversed by minute veins of a 
compact felspar, similar to that which is associated with the 
slate ; it is however more compact, and thus affords another 
instance of that; change of mineral character winch theignige- 
nous rocks evince, when they traverse Neptunian strata in the 
form of veins, or come in contact with them usoverlying masses, 
VOL. VIT. F 
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Concerning the „ appearances which the conglomerate ex hi- 
bits, when near these veins, it may be remarked, that they 
are the same as many which we have before described as 
St tending similar rocks in similar situations; it become- 
intensely indurated, and has a more or less perfect conchoi- 
dal surface. The felspar of Black Hill is found to contain 
imbedded masses of this conglomerate many' yards in extent, 
and on its eastern side, near the farm of Craigentarric, strata 
of red sandstone are found in an almost vertical position ; 
slate the same as' that of Irlabbie’s How is also to be observed 
in several places intimately connected with the compact fel- 
spar. 

Besides all these interesting relations of stratified to no- 
stratified, rocks, # we have* In the fori, nation of the valley 
which separates the hill of felspar from the conglomerate- 
of Habbie’s How, a subject of considerable interest, and an 
example of one of the many valleys which cannot be satis- 
factorily explained by referring them to the long-con tinned 
action of the streams which traverse them* 1 In specula- 
ting upon the origin of valleys, it is necessary to examine 
whether these .have been produced by actions ( aqueous or 
igneous, and subsequent to the formation of the rocks which 
they traverse, or whether they are to be considered as origi- 
nal depressions. In regard to the valley of Glencorse, the 
relations of the several rocks which we have just noticed* 
render it evident that it is not an original, depression, but 
that, subsequent actions, whether aqueous or igneous, have 
produced the existing arrangements. That this valley 
has been formed by the long-continued action of the insig- 
nificant stream which at present runs through it, is, as wc 
have just remarked, highly improbable ; on the contrary, 
however, it and all other valleys, presenting the same cha- 
racters, may be satisfactorily explained by considering them 
• as having originated in more or less limited lines of fracture. 
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In the three Lothians, we might cite innumerable examples 
of gorges and ravines, which, though traversed by streams, 
still, from the great disproportion which exists in their re- 
lative magnitudes, have evidently been produced by agents 
in no way connected with the water which flows through, 
them. To form these valleys by water, some geologists 
may only demand a great lapse of time ; but others, from 
considering their various appearances, and remembering 
that, if a given cause is inadequate to produce a given ef- 
fect, the endless operation of that cause avails nothing, will 
only refer them to great and instantaneous convulsions. 

The, high vertical faces of the rocks, in every instance, 
exhibit evident proofs of fracture, and present no appear- 
ances which can reasonably be considered as produced 
by the long-continued action of a stream. Though alte- 
rations in the position of strata, are, in the generality of 
cases, to be referred to the presence of unstratified rocks, 
still many of the rents which we are noticing, seem, from 
crossing strata which are in a horizontal position, and, in 
many instances, far removed from igneous masses, to be re- 
ferable to oilier 'Plutonic actions than those, which have pro- 
truded the augitic and felspathie series. On the nature of 
these we have no intention to speculate at length. May 
they not, however, lie traced to the actions which raised the 
countries we are noticing above the waters of an ancient 
ocean ? As some localities where fissures appear to traverse 
the strata, we may mention the Heriot, Dun glass, and Pease 
burns, the glen of Pockbie near Soutra Hill, and nume- 
rous points in the courses of the rivers Almond, Leith, 
(Madhouse, and North Esk. 

The slate which is seen in an upraised position at Hab- 
bie’s How, is to be met with in other parts of the Pentlands : 
near Be vela w House, it occurs in vertical strata, ranging 
f 8 
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N. B. and S. W., and is traversed by two vertical dykes of 
greenstone, the largest of which is about twenty feet wide ; 
but neither the greenstone nor the slate exhibit any mark- 
ed signs of alteration. 

Above tlie village of Currie, the hill of Warklaw rises 
through the white sandstone series, which occurs abutting 
against it in the bed of the Water of Leith; it is partly 
composed of a common greenstone, and partly of a porphy- 
ritic clinkstone, and on its south side, strata of red sandstone,, 
in some places highly calcareous, are found reposing. On 
the banks of a rivulet which takes its rise at the foot of Har- 
bour Hill and joins the Braidsburn here, the white sand- 
stone is found dipping N. N.E., being cut through by a 
dyke of trap which dips N. at 80°. AH the rocks are indu rat- 
ed, the sandstone passing almost into granular quartz, and 
the argillaceous shale becoming compact. The greenstone 
which occurs here is of the usual description, and is arranged 
in perfect globular concretions. On the other side of the 
greenstone dyke, the strata dip to the S. S.W., resting upon 
the red sandstone, which reclines against a rock of com- 
pact felspar. After leaving Bevelaw Quarry, and proceed- 
ing along the Pentland range, the igneous rocks are found 
to be replaced by the red sandstone, which constitutes, with 
the exception of one or two veinous masses of trap, all the 
remaining Mid-Lothian portion of the Pent, lands. In East 
Cairn Hill, the sandstone rises to the height of 1802 feet, 
forming a well-marked table-shaped mountain, and on its 
south side, the strata of sandstone crop out, and dip to the 
north at about 25°. Concerning the immediate agents which 
have caused the red sandstone of this quarter to rise into 
mountain masses, we cannot speak with certainty, inasmuch 
as they are all completely concealed. In the porphyry 
hills of the range, however, there exist causes quite sufiL 
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cient for their upraisure, and the existence of these or si- 
milar rocks, below the sandstone, may easily have pro- 
duced the disturbances which the position of the various 
slates and sandstones evinces they must have been subjected 
to. The sandstone-conglomerate which occurs in the bed 
of the Linton Water is, near the farm of Cairn Muir, tra- 
versed by a large vein of greenstone, which is in some 
places amygdaloidal ; it cannot be traced throughout its 
whole extent, but it runs a course parallel with the direction 
of the strata, and gradually thins out. The conglomerate, 
at its planes of junction with the greenstone, however, exhi- 
bits no appearance of induration. (Plate X, Fig. 2.) 

The only other trap- rock which occurs in the Pentlands, 
and deserves to be noticed, is a greenstone associated with 
the red sandstone of Carlops. This mass of trap forms the 
■central part of a valley running E. and W. for nearly a 
mile ; its sides are composed of red sandstone and con- 
glomerate, having a position which, though not very sa- 
tisfactorily displayed, appears to indicate that the strata 
have been tilted up anticlinally. The trap which appears 
to have been the agent in causing this arrangement does 
■not form an uninterrupted ridge, but, on the contrary, 
.has been broken up by subsequent actions, which have left 
only portions expressive of its former complete continuity. 
At the eastern extremity of this dyke of trap, the cutting 
of a new road has exposed a vein of earthy greenstone, 
which runs parallel with the strata of the white sandstone 
series, and can only be considered as a lateral expansion of 
the principal trap vein. The strata when in contact with 
it are not altered, and both rocks dip S, S.W. at about 
35°. At the village of Carlops, the eastern extremity of 
this great trap-dyke is traversed by an infinity of veins 
composed of quartz, in the different states of hornstone, 
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jasper, chalcedony, and eachalong : they run a determined 
course ; and in breadth vary from the smallest size to two 
feet. The fact of there being exhibited in the structure of 
the larger of these veins evident marks of mechanical actions, 
renders it probable that none are of an origin contempora- 
neous with the trap. Many of the veins are composed of 
an aggregate of fragments of white and black hornstone, 
cemented together by a similar basis ; all these fragments 
are angular, and frequently they may be reunited to each 
other in the imagination, A.s to -the variety of the horn- 
stone which constitutes these fragmentary masses, or forms 
the base which contains them, there is no regularity ob- 
served, for in some portions of a vein the masses are of 
black hornstone, imbedded in a white hornstone ground, 
while, in other parts angular fragments of white hornstone 
are inclosed in a base of the black. To explain the mode 
in which these veins have been formed in the existing state 
of knowledge in regard to this subject is perhaps impossi- 
ble ; an infiltration from above, however, of the minerals 
which constitute them, is the most probable mode of their 
formation, while a breaking up of the previously formed 
veins and their reconsolidation, by £f new infiltration of 
quartzose matters, may have effected those appearances 
which indicate mechanical actions. 

Concerning the relations of the porphyry of the 'Pent- 
lands to the strata which skirt their southern base, little 
can be said, inasmuch as^ there are no natural or artifi- 
cial openings sufficiently near the junction of the two rocks. 
In the bed of North Esk river there is almost throughout 
its whole course, a fine section of the various strata of the 
coal formation, but in no part are they in any way connected 
with rocks of ignigenous origin, though that they have 
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been acted upon by disturbing agents, their position ren- 
ders sufficiently evident.* 

Having now noticed, with considerable minuteness, the 
various relations of the ignigenous rocks of Mid-Lothian, 
to the associated stratified formations, we shall in the same 
way describe similar phenomena which are exhibited in 
Haddingtonshire.! A considerable portion of this county is 
composed of igneous masses ; they form all that part which 
which is included by aline, stretching from Wlntberry Point 
to Linton and Pople: the line of trap-rock here assumes a 
westerly direction, running along the north back of the Tyne 
as far as Haddington; and, making a 4 detq|iriby Bangly, pass- 
es near Ballencrief and Drem toll, till at last it terminates in 
the sea, forming Goolan Point* Though this is the most ex- 
tensive body of trap which occurs in East Lothian, still there 
are others of a smaller size which exhibit. many interesting 
relations. As in Mid-Lothian the augitie or trap-rocks 
are associated with those of the felspathic or porphyry series* 
Rocks of the latter class constitute the Garleton Hills, a 
range forming the high land which occurs above the town of 
Haddington, and they enter also into the composition of 
the eminences of North Her wick-Law and Trap rain. The 


* Near the town of* West Linton,' situated the farther extremity of 
the feat lands, felspathic rocks again appear, rising through the red 
sandstone. The hill of Mendic is entirely composed of a brown clay- 
stone porphyry. In its characters, the white sandstone which occurs 
around West Linton, exhibits some appearances differing from any of 
the other white sandstones of the Lothians. It contains, as an ingredient, 
a great abundance of yellowish-white clay stone, and indeed, it is only 
by examining this rock in all its details that its true nature can ho ascer- 
tained; for, when the lines of stratification are imperfect, and no alterna- 
tions with a more characteristic sandstone visible, it might easily he mis- 
taken for one of those elsivsUmes, which in some parts of this district rise 
through and occur between the sedimentary deposits. 

f ‘Vide Dr Ogtlvy on the Trap- Veins of East Lothiana, Wernerian 
Memoirs, vol. i. Also Professor Jameson on the Geognosy of the Lo- 
thian*, Wernerian Memoirs, vol. ii. 
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mineral characters which these rocks exhibit are on a ge- 
neral view similar to those winch occur in the former 
county ; there are, however, some which merit a detailed 
description. The porphyry of the Garlcton Hills lias in, 
general a basis of a largely foliated clinkstone, inclosing 
crystals of felspar ; it passes into clinkstone, and in other 
parts into compact felspar; and associated with these porphy- 
ry and clinkstone rocks, there occurs at the Abbey toll of 
Haddington a felspar tufa, containing imbedded angular 
fragments of porphyry and compact felspar. Much of the 
country in the neighbourhood of Linton is composed of a 
highly felspathic greenstone, which passes in many places 
into claystone. The augite and felspar which form this 
rock are, from being highly impregnated with iron, of a 
brownish- red colour ; it is very small granular, exhibiting 
in some places a tendency to a tabular arrangement ; and in 
the quarry of Pencraik, where the felspathic greenstone is 
worked to a considerable extent for road material, it is tra- 
versed by numerous veins of sulphate of barytes, associated 
with calcareous spar and fibrous brown haematite. 

In describing the relations of this great deposit of trap 
and felspar rock, to the stratified formations, we shall com- 
mence at the southern extremity, which rises above the vil- 
lage of Garvald, forming Whitelaw Hill At this point the 
strata of red sandstone are found dipping at 10° to S.W, 
by 8*, thus abutting against the igneous rocks,— a position, 
however, which they are far from universally holding ; for, 
in tracing, the sandstone round the unstratified rocks, it is 
found in, many places to sink under them, or to be inclined 
at a small angle. Such apparently unchanged positions of 
the strata may, however, easily be reconciled with the in- 
trusive origin of trap or felspathic rocks ; ■ if it be remem- 
bered that much of this ignigenous mass may be in an over- 
lying position, and occurring only as a great body, which, 
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after being erupted through the strata, lias flowed over them. 
Near Hollandside, and on the southern acclivity of Trap- 
rain-Law, sandstone is exposed for a few yards, clipping to 
the S. W. at about 20°, thus resting upon the porphyry, to 
which a slight appearance of induration is probably to be 
attributed. It sinks below a porphyritic basalt, which with 
claystone forms one of the sides of the valley of Blakie’s 
Haugh. The felspar porphyry of this hill is in many places 
arranged in very distinct tabular concretions, which vary 
both in magnitude and position. Of the southern part of 
this extensive formation of trap, the only point which "exhi- 
bits in a very clear manner the protrusion of the trap, sub- 
sequent to the formation of strata, is in the limestone quarries 
of Sunnyside. In one of these openings, the mountain lime- 
stone, with its associated variously coloured slate-clays, dip to 
the north at SO 0 , lying under a ferruginous felspathic green- 
stone, which is found rising through them in the form of a dyke 
of about three feet in thickness ; there are no appearances 
of induration, but the slates exhibit several undulations. 
(PL X. Fig. 3.) The effects of the trap upon the limestone 
cannot be observed, though that it does traverse it, the fact of 
crossing strata which rest upon the limestone at once proves. 

At Phantassie the same limestone appears, in the im- 
mediate vicinity of trap ; and tracing it eastward, it may he 
examined at Balgone in the neighbourhood of the igni- 
genous rocks. The limestone here is considerably indurat- 
ed, and contains numerous small veins of calcareous spar, 
in which dratsy cavities occur, lined with minute groups 
of quartz-crystals. In position, this limestone is very 
much altered ; it is fractured and contorted, and in many 
places the lines of stratification are much obliterated. The 
position of the white sandstone of this part of East Lo- 
thian, as it is exposed in artificial openings, and in the. 
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bed of the Tyne, is more or less horizontal, an arrangement 
of the strata, which, but for junctional phenomena, visible 
at other points in this district, might lead us to imagine that 
they had not been acted on by ignigenous masses. 

To trace the junctions of the two classes of rocks through 
that part of the country which extends from Haddington 
to the shores of the Firth of Forth, is, from the obstacles 
which so often mar the progress of the geologist, impossible. 
On examining, however, the shore which stretches from 
Morrison’s Haven to Dunbar, numerous rock sections of 
the most interesting nature may be observed. The strata 
are traversed by intruding masses of trap, and these, it is 
highly probable, are connected (though the encumbered 
state, of the surface prevents such connections from being 
seen,) with that great East Lothian district of trap, the 
boundaries of which we have just defined. On examining* 
the northern shore of East Lothian, the first mass of trap 
which is observed occurs at Morrison’s Haven ; it is a green- 
stone of the usual description, and rises directly through the 
' sandstone, which on one side rests upon it, and on the other 
sinks below it ; no junctions are, however, to be found. On 
proceeding along the coast in the direction of Coekcnzie, 
the various strata of sandstone and slate evince much dis- 
turbance, and preserve no general line of bearing, but, on 
the contrary, dip at varying angles to various points of the 
compass. At the harbour of Coekenzie a great mass of 
large granular greenstone occurs ; it rises directly through 
the strata which, on one side, dip to theE. S.E. at SO"; and 
on the other to the S. Between this and the greenstone 
which forms Goolan £oint, other greenstones are found as- 
sociated with the coal sandstones and slates ; one of these at 
Bogie Hill is rudely columnar, and throughout its whole 
visible extent runs parallel with the strata, which, when in 
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contact with it, become indurated, while the trap passes 
into a yellowish-white claystone felspar. On passing Goolan 
Point, strata of sandstone and mountain limestone crop out 
at the shore : they dip under the greenstone and exhibit 
many marks of a disturbed position. About two miles far- 
ther to the east many other greenstones occur, but their 
modes of connection with the strata are not exposed. Near 
Red House a basalt rises through the sandstone : it is ar- 
ranged in columns of the most symmetrical character, which, 
in some places, are inclined at a small angle, while in others 
they are variously bent or completely vertical. By assum- 
ing crystals of felspar, the basalt acquires, in some places, a 
slightly porphyritic character. From this to Weaklaw, a 
point almost opposite the island of Fidra, there is nothing 
which deserves minute detail; strata of sandstone, with alter- 
nating limestone, are exposed on the shore, but their position 
is so disturbed, and they are so covered with debris, that little 
can be ascertained respecting them ; they alternate, however, 
with various felspars, both compact and tufaceous. At Weak- 
law the strata of the white sandstone series are replaced by 
the red sandstone conglomerate in a horizontal position, and 
exhibiting several gentle curvatures, which are probably to be 
referred to the presence of a body of earthy ferntgi nous green- 
stone upon which the conglomerate reposes ; but in regard to 
induration, there is nothing very conspicuous, the conglome- 
rate being highly compact throughout Between this point 
and North Berwick several other trap dykes occur, associat- 
ed with the red sandstone ; none, however, are remarkable : 
they are all composed of greenstone, different varieties of which 
occur in different parts of the same vein : — thus one part of a 
vein may be composed of a greenstone of an earthy character, 
and containing oxide of if on as a colouring matter, whileother 
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portions may consist of amygdaloid;, or be rendered porphy- 
ritic by containing numerous crystals of felspar. Veins of cal- 
careous spar, associated with quartz, traverse the greenstone, 
and both these minerals occur crystallized in drusy cavities* 
Nearly opposite the Lamb island a few minute strata of fetid 
limestone appear, but nothing in regard to their relations with 
other rocks can be ascertained.' At North Berwick a mass 
of trap runs boldly into the sea, intruding more or less pa- 
rallelly among the red sandstone strata, forming one side of 
the harbour. The island of Craig Leithie lies immediately 
opposite the trap of the harbour of North Berwick, indicat- 
ing, as do all the other trap islands which skirt this coast, 
a continuity with the trap-rocks occurring on the shore. 
About a mile from North Berwick the hill of North, Ber- 
wick-Law rises, with its beautifully conical form, above a 
comparatively level country ; in its geological structure, 
however, it exhibits nothing interesting, and its relations 
to any of the stratified rocks are in no place observable. A. 
brownish-reel felspathic greenstone, associated with trap- 
tufa, forms the lower part of the hill, while the summit is 
composed of a clinkstone, which exhibits a slightly tabular 
arrangement ; its mode of connexion, however, with the 
greenstone and the tufa is completely obscured. The series 
of strata which sinks under the trap of North Berwick Har- 
bour, is, after being visible for a short space, covered up 
by a sandy beach, through which rocks of green trap-tufa 
are afterwards found emerging. This tufa is hi many 
places distinctly stratified, and is composed of variously 
sized fragments of red sandstone, limestone, and trap, ce- 
mented together by a basis of comminuted trap. Veins of 
greetfstone, in one or two places, traverse the tufa, and some, 
by effecting changes on it, produce those appearances, which 
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fit one period were considered as indicating a precisely si- 
milar mode of formation.* 

On examining the coast between Canty Bay and Sea 
Cliff, several detached masses of red sandstone may be ob- 
served underlying the tufaceous deposit, which, in some 
places, forms mural cliffs of great thickness, and presents an 
almost uniform horizon tali' ty of its beds. Near Scougal 
the green trap-tufa is succeeded by one of a brick-red co- 
lour, containing fragments of the same description as those 
which occur in the green. After this an extensive sandy 
beach covers up the subjacent rocks, and nothing can be 
observed till we arrive at Whitberry Point’ The trap- 
rock which forms this headland has been described as ex- 
hibiting appearances which were considered inconsistent 
with a Plutonic origin, and, instead of being viewed as a 
protrusion through the strata, its position was thought to 
be more naturally explained, by precipitation from above ; 
that it had sunk down upon the previously formed strata 
when they were in a soft state. If there existed no si- 
militude between trap-rocks and productions of modem 
igneous formation,— if there were no changes effected on 
the strata by the trap of Whitberry, such a deposition 
from above might appear a legitimate inference ; but in 
the present case it lias been deduced from the observation 
of one class of foots only. (Plate X. Fig. 4.) On the 
northern side of the trap of Whitberry Point, which ranges 
E. N.E. and W. S.W., strata of red sandstone and va- 

* A rock near St Andrew’s, which is known by the name of the Rock 
and Spindle, affords a fine example of a basaltic vein traversing trap tufa ; 
when near the basalt, the tufa becomes indurated and the basalt more 
compact than when at a distance from it. Vide Memoirs of Wernerian 
Natural History Society, vol. ii. for a Memoir on the Mineralogy of the 
Neighbourhood of St Andrew’s, in Fife, by Dr Fleming. 



«4 


GKOLOOY Oh' TU E LOTUUN8. 


riously coloured slates dip under the trap to the E» S.E. at 
520° and 25° ; but on crossing the ridge of trap, the strata 
completely change their position, and dip under it to the 
N. N.W. at 45°. The appearances which the strata assume 
when near the trap are of the most satisfactory nature; all 
are indurated, the sandstone passing into granular quartz 
and horn stone, while the slates assume those characters 
which they usually exhibit, when acted upon by ignige- 
noiis rocks,. The trap of Whitberry varies in different parts ; 
it is however principally composed of a rock of very large 
granular greenstone, arranged in beautifully regular tabu- 
lar concretions, and associated with a ferruginous basaltic 
greenstone, exhibiting also in many places the tabular 
structure. When next the stratified rocks, the Plutonic 
masses become more compact, losing their crystalline struc- 
ture for a more or less earthy state of aggregation. Inter- 
posed between the sandstone strata and the greenstone a 
trap-tufa in some places occurs, consisting of a basis of red 
wackaeeous trap, in which are imbedded „ angular-shaped 
masses of red sandstone, limestone, and slate, identical with 
those which are in contact with the greenstone.* 

We have now described the various relations of the prin- 
cipal mass of the unstratified rocks of East Lothian toils 
altending strata, and shall now finish this part of the sub- 
ject by noticing other, hut less extensive, examples of ignb 
genous form aliens. 

On leaving Whitberry Point, and proceeding in the di- 
rection of Dunbar, a vast extent of flat sandy beach com- 
pletely hides, as far as Eelhaven, all the subjacent rocks ; 
at the confluence, however, of the Belton water and the sea, 

* Dr Macknight, in the 2d volume of the Transactions of the Werne- 
rian Natural History Society, has described this point under the name 
of ct Ravensheugh” 
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strata of sandstone, shale, and red calcareous ironstone, si- 
milar to those exposed at Whit berry Point, again appear, 
dipping S. S.E. at a small angle. At Wilkie Ha ugh a 
great mass of greenstone rises through the strata and tra- 
verses them in veins, which, in some instances, run a dis- 
tinct course for several hundred yards. On examining these 
veins numerous masses of the various stratified rocks which 
they traverse are found completely enveloped, all of which 
are intensely indurated. Forming a mass imbedded in this 
greenstone, a body of trap-tufa, several yards in extent, is 
to be observed ; it is composed of angular fragments of 
sandstone, slate, trap, and felspar porphyry, which are held 
together by a basis of red trap. The greenstone of this 
point is of the usual description, but as it approaches the 
sandstone it becomes highly charged with iron, which causes 
it to assume a reddish-brown colour. Cavities lined with 
crystals of amethyst and quartz occur in the trap ; it is 
also traversed by numerous minute veins of calcareous spar, 
and in one place by two of sulphate of barytes, which vary 
from one to four inches in breadth. Proceeding along the 
shore in the direction of Dunbar, slightly inclined strata of 
sandstone, ironstone, and shale are exposed for a considerable 
way, lying under a deposit of a red trap-tufa of great thick- 
ness, which forms the sea-cliffs till within a short distance 
of the Castle. . The tufa which occurs in such abundance 
in this part of the coast is composed of fragments of various 
trap-rocks, of sandstone, limestone, ironstone, and shale, 
all of which vary in size from the smallest magnitude to 
one or two feet, and are imbedded in a base of red wacka- 
eeous clay, which, in some instances, without containing the 
usual fragments, occurs for a considerable extent, and, 
throughout, exhibits a more or less stratified arrangement. 
The tufa is in some places traversed by veins of greenstone, 
but these afford no remarkable appearances. 
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A short distance from the coast, the hill of Knockinghair 
rises ; it is composed of a highly ferruginous compact trap* 
and exhibits a structure which might at first be considered 
brecciated. On examination, however, this fragmentary ap- 
pearance will be found to be only an instance of that original 
concretionary structure, which, in many instances, may with 
little difficulty be confounded with a rock of a true frag- 
mentary nature. Numerous large and well defined cry- 
stals of basaltic hornblende are frequently to be found in 
the trap of Knockingliair. 

Between the termination of the tufa, which forms the cliffs 
to the west of Dunbar, and the trap on which the castle is 
built, the shore is formed of sandstone, which dips to the 
E. S.E. at a small, angle. At this point a mass of trap, 
which is known by the name of the Doo Rock, rises through 
the sandstone strata; it is in some places a basaltic orarnyg- 
daloidal greenstone, while in others it partakes of the tufa- 
ceous character* The strata with which this rock is in con- 
nection in some instances abutt against it, and in others sink 
below it. In several places great masses of the sandstone 
are enveloped in the trap, all of which are changed in their 
raineralogieal characters, becoming either conchoidal horn- 
stone os* granular quartz-rock, and frequently acquiring a 
green colour, from an intimate commixture with the msgite 
of the trap. At a short distance from this rock the trap of 
the Castle rises vertically through the strata- of sandstone ; 
the western part of this mass is composed of a red fekpathose 
porphyritic greenstone, and, at the junction of the sandstone 
with the trap, and for the distance of several yards, the 
strata become intensely indurated, almost passing into jasper, 
and losing, to a considerable extent, the distinctness of the 
lines of 'Stratification so apparent in other places. After rising 
through the sandstone the trap flows over it, and joins fin- 
other mass of trap; the strata are slightly bent up by these 



DUNBAR HARBOUR. 


97 


Plutonic rocks, and large portions are enveloped in them 
and indurated to a great extent. The trap deposit on 
which the Castle of Dunbar is built differs in different parts 
* — in some places being composed of varieties of red basaltic 
greenstone, and in others of tufa ; and in one place, where 
the sea has formed an arch, masses of indurated sandstone 
of many yards extent are entangled in the trap rock. Con- 
cerning the relations of the greenstone of the rock of Dun- 
bar Castle to the tufa, we may state that, though in some 
places it appears of a newer formation, still a complete exa- 
mination allows only the conclusion to be drawn, that the 
rocks of this point have been the result of igneous actions, 
which were not discontinued till all these masses were ela- 
borated. # 

Between this and Dunbar Harbour, sandstone strata oc- 
cur arranged in the most irregular manner, dipping to va- 
rious points, and in some places sinking under the trap of 
the Castle ; they are here also broken through by another 
intrusive mass of greenstone, but their immediate modes of 
connection cannot be made out. At the harbour tufa oc- 
curs of the same description as that which we have already 
noticed, and is traversed by a rock ' which may be described 
as a very fine granular ferruginous felspathic greenstone, 
which, in some places, becomes porphyritic from containing 
minute crystals of felspar. The structure of this rock is 
beautifully prismatic, the columnar concretions being, in 
some instances, fifteen feet in length : they vary in the num- 
ber of their sides ; figures of three, five, and six sides are, 

* The interesting geological phenomena which the castle rock of Dun- 
bar exhibits can only be perfectly examined from a boat, and observers 
who desire to investigate this locality in detail, will find a correct guide 
in a map lately published by Mr J. Mason, Land-surveyor, Belhaven, 
and entitled 6C Plan of Dunbar Castle and Bay Bocks.’* 
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however, the most usual forms, and on decomposition) these 
columns appear to consist of globular concretions, regularly 
superimposed on each other* On examining this columnar 
rock at right angles to the axis of the prism, the globules 
exhibit an alternating series of layers of a very ferruginous 
trap, with others having a less quantity of iron disseminat- 
ed through them, and separating the columns; there very 
generally occur veins of iron Hint. 

The late Dr McCulloch, in his System of Geology, voi i 
p. n% describes this rock as a sandstone rendered colum- 
nar by a slow refrigeration from a state of igneous fusion. 
In a theoretical point of view, this is an error of much im- 
portance, as it is awarding a changing power to igneous ac- 
tion, of greater magnitude than, in this instance, nature war- 
rants us to do. The situation of this rock, erroneously des- 
cribed as columnar sandstone, is one which is the reverse of 
harmonizing with a metamorphosis on so gigantic a scale as 
exists in the altering of a stratified sandstone into one per- 
fectly columnar. It is interposed between beds of trap.tufii, 
a rock which' does not, in the generality of eases, appear to 
have been in so highly-heated a state as to change, to a 
great extent, the original structure of strata. In regard 
to its chemical composition, wo may mention, that this is as 
incongruous with its being an altered sandstone, as are its mi. 
■neralogical characters, all of which are too plain to allow it 
to be a subject on. which two opinions can with propriety 
be held * The only other trap rock which occurs on this 
shore appears about a mile 'to the south of Dunbar; it is 
composed of greenstone, either compact or amygdaloidal, mul 
is many yards broad. It contains numerous veins of calca- 

* A rock having the same mineral characters as that of Dunbar, but 
amorphous, occurs at Usan, a fishing village near Montrose. It Is asso- 
ciated with clay stone amygdaloid. 
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reous par, and also, though very rarely, minute imbedded 
masses of amianthus. . The strata of red sandstone, which are 
exposed on the shore between Dunbar and this point, dip in 
general at ' about £0° to the E. S.E. ; but as they approach 
this dyke of trap they gradually pass into the white sand- 
stone series, and progressively assume higher angles, till at 
last there is a complete reversion of position, and they dip to 
N. W. at 50° reposing on the greenstone. (PL XI. Sec. %) 
In the interior of the county of East Lothian, there are se- 
veral other points where ignigenous rocks have intruded 
among the sandstone strata ; few of these, however, exhibit 
any appearances which require a detailed description. By 
following a mountain rivulet, which rises in the Hill of 
Wightman, and joins Stonecleugh Water, near Stotancleugh, 
five dykes of ferruginous red greenstone cross vertically the 
conglomerate, which is inclined to .the N. E. at 10° ; these 
veins are all parallel the one with the other, and stand up in 
the form of walls, the strata in which they occur having 
been partially removed by the action of the atmosphere. In 
regard to the appearances which the conglomerate puts on, 
when in contact with the trap, they are not of a marked na- 
ture, induration being only recognizable in the fact of small 
portions of the conglomerate still adhering to the sides of the 
trap veins. (PL XII. Fig. 1.) If we consider, however, 
the coarseness of this conglomerate, and that it is held to- 
gether so imperfectly, as to be liker shingle on a sea-beach 
than a rock of such antiquity, the want of induration may 
not be wondered at. In no place can there be a more con- 
clusive evidence that the origin of greenstone and these stra- 
tified rocks is perfectly distinct ; for, in this instance, a rock, 
bearing on its front all the characters which might be ex- 
pected to occur, in a mass at one period in a state adequate 
for the crystalline arrangement of its components, rises 
a 2 
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through another, which, if it is not of as mechanical an 
origin as the most modem detritus, could not, if it were 
so, present any other suite of characters, Another point, 
where we have found a greenstone connected with the sand- 
stone conglomerate, is on the side of the road, near the farm 
of the Brunt ; there is, however, nothing in its relations 
different from those we have just mentioned. At Oldham* 
stocks also, a great dyke traverses the sandstone, appearing 
on both sides of the Stonecleugh burn, and also in its bed ; 
no junctions of this rock with the sandstone are visible, and 
throughout its whole extent it presents only the characters 
of a basaltic greenstone. 

Concerning the relations of the transition rocks to the 
unstratified masses, there are few points in the Lothians 
where we have noticed any thing interesting, and the com- 
parative rarity of such rocks in this group is, in some de- 
gree, remarkable. The disturbed position of the second- 
ary strata is, in general, referable to the presence of augitie 
or porphyry rocks : the numerous flexures, however, which 
are visible in the transition series, can, with few excep- 
tions, be traced to visible masses of an eruptive nature. 
To explain this appearance is, in the existing state of our 
knowledge concerning the causes productive of mountain 
chains, a subject of no little difficulty; but it is not un- 
likely that the great high land of the south of Scotland 
has, as other chains, been elevated by actions of a more 
general nature (as far as the mass of the globe* is con- 
cerned) than those which effect the protrusion of igneous 
rocks. It has been proposed to explain the marks of 
violence which are visible throughout mountain chains, 
by the influence of innumerable earthquakes acting along 
a given line, during a period of great duration. A geo- 
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legist, however, who, without any preconceived notions 
or blind adherence to any theory, examines the structure of 
such chains as the transition range of the Lammermuirs will, 
when he finds strata extending through immense tracts of 
country fractured, and exhibiting flexures of great extent, 
observe little which he can consider similar to the effects of 
modern earthquakes. In the disturbances visible in moun- 
tain chains, we can only discover proofs of energetic actions 
which had not been subject to innumerable interruptions, 
but were, on the contrary, of comparatively short duration. 

Forming a considerable part of the bed of the Fassney 
water, and also extending for a short distance down the 
Whitadder, after the confluence of the two streams, an 
unstratified rock occurs, exhibiting rather interesting cha- 
racters. It is a highly crystalline aggregate of variously 
sized concretions of felspar and hornblende ; black mica 
in some places occurs, but is to be considered more as an 
accidental mineral than a true constituent of the rock. 
The felspar which enters into the composition of this rock 
is in general of a flesh-red colour ; at other times, how, 
ever, it is white or grey, and then the rock can only be 
considered as an ordinary greenstone. The structure of 
this syenitic greenstone is in general tabular, but in some 
places it exhibits a globular arrangement ; the decompos- 
ing influence of the atmosphere removing a softer and more 
easily disintegrated rock, in which are imbedded concre- 
tionary masses of a more compact and lasting variety. In 
several places, this syenitic greenstone makes a transition into 
compact felspar, and at the Iieelstone pool it is traversed by 
a broad and apparently contemporaneous vein of brownish- 
red felspar. Veins of sulphate of barytes, associated with the 
green carbonate of copper and prismatic copper-glance, occur 



l.o:f 


GBOLOGY OF TUB LOTI MANS. 


also in one or two places, but never of a ar/e sufficient to be 
of importance in an economical point of view. Concerning 
the relations of this crystalline rock to the greywacke series, 
it is to be regretted, that the entire absence of sections at 
those points where the two rocks come into junction, prevents 
any change, either in minemlogkal structure or position, 
from being observed ; in one place only, the grcywackc; is 
found in the neighbourhood of the syenitie greenstone rock, 
and then, there is no greater appearance of alteration than 
is exhibited in other parts where no plutonic rocks are 'visi- 
ble. It must, however, be stated that the strata abut against 
the ignigenous mass at about 7 5\ but in no instance is the 
syenitie rock found to alternate with the greywacke. The 
same covered state of this country, which renders the exact 
relations of these two rocks to each other impossible to be 
seen, causes also the topographical boundaries of both to he 
obscure. After minute examination, however, the crystalline 
rock of Fassney may be stated fo be bounded by a line run- 
ning along the lower part of the acclivity of Friestlaw Hill 
to Painshiel ; it then runs along the foot of Dod Hill, to 
nearly opposite the old castle of Gamelshid, when it bends 
with a circular direction to Mill-know ; stretches along the 
foot of Spartleton Hill, and joins the southern line of its 
boundary at about half a mile to the west, of Bnailscleugh ; 
and thus appears to form the lowest rook or basis of the 
Hills of Priest! aw, Spartleton, and Painshiel A After the 
greenstone rock has disappeared in this stream, near the farm 


* In Berwickshire a syenitie greenstone, similar In that of Fu^ney 
Water, forms the hill of Coddmrn Law, ami like it, is connected with 
the gveywacke strata. The inodes of its association here, however, are 
better exposed than in the Fassney, and in several places it may he found 
traversing the transition strata. The Syenitie Ureenstone of Fassiiev 
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of Ibimdtiel, rocks of grey waeke are exposed, being arrang- 
ed in more or less vertical strata. The grey wauke varies in 
uiiiicralogical character from a rock of which the com- 
pounds are distinct, to one homogeneous throughout ; to 
determine the true nature of which, if all its relations 
were not distinctly seen, would be attended with no little 
difficulty. It has a very dark blackish-brown or bluish* 
grey colour, a conchoidal fracture, a slight tnmsluceney 
on the edges, and on being struck, emits a highly ho* 
nonnm sou ml. Associated with these greywacke strata, 
near Bulks Leap, felspar occurs, containing a few acicu- 
lar crystals of augite ; it is conformable to the strata which 
are vertical, but its more immediate relations are not ob- 
servable. Farther up the stream, and near the junction of 
the Kilpallet Burn with the Fassney, two dykes of felspar, 
in some places slightly porphyritie, cross the strata, (PL 
XII. Fig. 2.) On the eastern side of the first of these 
veins the strata dip to the north at about 80 % and on the 
western side, to the south, at the same angle. At the June-.. 
lion of these rocks, there are appearances the very reverse 
of induration, inasmuch as both the? greywacke ami the fob 
spar are completely disintegrated. On advancing up the 
stream other two dykes present themselves, running parallel 
with the vertical strata ; the first of these is a porphyry with 
n base of compact felspar, containing crystals of felspar, 

Wiitcr h described, by Professor Playfair in his Illustrations of the 
I tut toman Theory,” as a “ true granite.*' If, however, the term ••granite** 
is meant to express a definite mineral aggregate, and is not applied In 
that vague and general manner in which it has become unfortunately 
fashionable to use it ; the natural class to which the ruck of Fansney be- 
longs may easily he discovered. By paying little attention to the various 
marked characters and connexions of the true granites and syenite, % the 
uature of many unsiuitiiied .rocks bus been misumlertitood, ami to the 
same inattention we nmy refer many of those inferences which have, in 
no inconsiderable degree, ailed ed theoretical geology. 
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along with minute masses of quartz ; it is only visible in diu 
in the bed of the stream, but as numerous blocks are strew- 
ed over the surface of the adjacent hill, it is probable tlmt 
this vein is related to the strata, both as a dyke which runs 
parallel to their direction, and also as an overlying mass* 
Near this, a rock of felspar containing crystals of iiugtte 
appears, but there are no opportunities afforded for deter- 
mining its relations. Felspar, both compact and porphy- 
ritic, occurs in many of the hills in this quarter, but its 
modes of connexion with the greywacke are in no instance 
ascertainable. In the hills of Redstone Rig and Newland* 
felspar rocks are met with, and at Kidlaw, a farm near the? 
House of Newton, there are exposed two dykes of felspar, 
which traverse vertically the greywacke slate; and on proceed- 
ing up a stream, which runs from the hill of Middiemuir, 
the same strata are associated with a vesicular felspar, which 
is quarried and used for lining kilns, but nothing am lie 
discovered in regard to the modes of its connexion with the 
strata. In the bed of a stream which runs past the farm of 
Newlands, a compact felspar is associated with the transi- 
tion slate, on which horizontal strata of reel sandstone con- 
glomerate rest, a circumstance of importance, ns it renders 
it highly probable that the eruption of the un, stratified rocks 
connected with the greywacke has been anterior to fin,* depo- 
sition of the secondary strata of this district. Near Fabi, 
in a ravine which leads down from the hill of IViekbie, se- 
veral veins of porphyry occur, associated with the vertical 
strata of greywacke* The basis of tliis porphyry k of n 
yellowish-red compact felspar, and contains m, onerous aden- 
iar crystals of alight green hornblende ; its associations with 
the strata are, however, in no instance interesting. 

Concerning the relations of the unstrati lied racks of West 
Lothian to' the several strata with which they are connected, 
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little appears worthy of a detailed description, and as the 
country is covered to a great extent with peat and allu- 
vial matter, and is traversed by comparatively few large 
streams, satisfactory junctions of the igneous with the aque- 
ous rocks are of uhfrequent occurrence. In regard to the 
relative distribution of these rocks the greatest disorder 
exists, small deposits of the coal series appearing in many 
places completely isolated and enveloped in the ignigenous 
formations. The position of the strata is also of the most 
irregular description, since in one part they are found dip- 
ping to one point, and in another are disposed in. the reverse, 
or lying in an apparently unaltered and horizontal state; 
in general, however, the angle of their inclination is, with 
few exceptions, far from high ; a circumstance which can 
perhaps only be explained by supposing the greater part 
of the augitic rocks of this district, as a series of sheets of 
trap overlying the surfaces of the strata and at a distance 
from the eruptive openings. In regard to the 'points which 
may have been those of greatest disturbance, there are no 
certain indications. The hills which range from Bathgate 
to Bor rowstu witness, the Riccarton Hills, and the trap depo- 
sits of Corstorphin, Craigiehall Hill, and Mona, may, how- 
ever, be considered with some probability as the more im- 
mediate centres of the trap eruptions. In describing the 
modes of connection of the trap of West Lothian with the 
si rata, we will notice first the Bathgate Hills, and conclude 
with a detail of any remarkable phenomena observable at; 
oilier points. 

At the most southern part of this range of trap bills 
near the village of Kirk ton, the quarrying of the limestone 
which forms a considerable portion of this district, has 
exposed several interesting phenomena in regard to its re- 
lations to the trap rocks. The general inclination of the 
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limestone is to the N.W. In the old. quarry of Kirk ton, 
the surface rock is a greenstone which, in sonic places, par- 
takes of the characters of basalt, and frequently evinces a 
'tendency to the columnar arrangement ; it rests in its course 
on different rocks in different parts of the quarry, in one 
part being directly superimposed on a fine slaty tufa, com- 
posed of a minute aggregation of wacke and trap sand, while 
in another it is in immediate connection with a thin bed of 
mountain-limestone which gradually wedges out at both ex* 
tremities.* Below these thin strata of limestone, a thick bed 
of slaty green tufa occurs, resting through the whole extent 
of the quarry on the principal limestone stratum* (Plate 
XII. Fig. 3.) In regard to changes in mineral character, 
neither the tufa nor the limestone exhibit any thing marked ; 
they are as compact at a distance from the greenstone, as 
when in immediate contact with it ; they present however, 
numerous flexures, and in one or two places shifts have 
taken place in the limestone. Near the old quarry of 
Kirk ton, and almost on the same line, another opening 
has been made, and there the same general arrangement is 
visible ; the limestone, with its concomitant strata of slate- 
day and ironstone, is surmounted by the same trap and 
green tufa, the latter of which is connected with the lime- 
stone in the most irregular manner* The mineral dm** 
meters of this limestone differ in home degree from tin* 
other ; it abounds in contemporaneous imbedded masses of 
homstone, and alternates with strata composed of siliceous, 

- 11 To those who are inclined to consider the limestone of 1C irk ton m of 
fresh-water origin, from the statement of Dr Hibbert in the lath volume 
of the Transactions of the Royal Society of Edinburgh, « that udeeidediy 
fresh- water limestone is there exposed, which is characterized by the ab- 
sence of all marine shells, coral, ike. we* may mention, that the* fact of 
its being so characterized is incorrect, inasmuch as we have found in it 
specimens of the Product us. 
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argillaceous, and calcareous layers, which exhibit, in regard 
to each other, a perfect parallelism. In position all the rocks 
afford evident marks of disturbance, they are waved and 
contorted in the most fantastic manner, these waving* va- 
rying from an extent which may be recognizable in a small 
specimen to an undulation of many yards. The limestone 
contains the usual plants of the coal series, and also fossi- 
lized wood.* On crossing the country from Kirkton, in the 
direction of Bathgate, the strata which are exposed in these 
quarries appear to he cut off by a mass of greenstone, against 
which, the limestone of Peter’s Hill abuts, at an angle of 
JW, apparently underlying a deposit of trap, which rises 
immediately above the town of Bathgate. 

In the limestone of Peter’s Hill, hornstone is abundant, 
forming contemporaneous masses ; madrepores also abound, 

* Having forwarded a specimen of the wood from Us is locality to Mr 
Nlcoi of Edinburgh, he very kindly offered to examine it, and after doing 
so, sent me the following description of its internal structure:— 

« Dear Sir,-"- I have examined the specimen of fossil wood you disco* 
cored in the carboniferous limestone of .Bathgate, and shall now give you 
t.ln? result. 

u Externally the specimen is of a bluish-grey colour; when recently 
broken the fracture is groyish-bkek, hut on being polished the bluish- 
grew colour returns. It is penetrated with veins of quartz and calcare- 
ous spur, and its hardness is such as to give lire, though faintly,, when 
struck with steel. On inspecting Use cross fracture, the ligneous struc- 
ture, even without, being polished, may be distinctly seen. When cut 
transversely into a thin slice the reticulated texture appears in the 
most perfect state of preservation, and mure closely resembles that of the 
recent Araucaria than any other fossil S have hitherto met with, To 
see, however, thest ructure In advantage, it in nm saury that the slice be 
moistened with water, for when dry Its opacity is suds as to render the 
structure very oh, scute. 'The longitudinal section parallel to a radius 
displays with great distinctness the araucarian polygonal discs arranged 
in single, double, triple, and quadruple rows, but, us in the cross section, 
to see these in perfection the slice must he penetrated with water, for 
when dry, even in the thinnest possible slice, the opacity is so great that 
scarcely a trace of them can any where he seen.— Yours, <Scc# 

Wm. Mi col A 
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and the produetus is of very frequent occurrence. At 
Gaik Braes, the limestone is penetrated by a large mass of 
earthy greenstone running parallel with the strata. Though 
the covered state of the quarry completely obscures the 
exact relations of these rocks ; still, from the fact of tlu* 
greenstone appearing only on one side of the quarry, it is 
probable that, if circumstances allowed a complete exami- 
nation, it would be found to wedge out. From near Gal hi 
Braes to Mount Eerie, there is a very long and deep open- 
ing, exposing strata of clay, ironstone, sandstone, and lime- 
stone, dipping under a thick overlying mass of greenstone, 
and abutting against some trap cliffs, which occur at a few 
hundred yards distance. At the eastern extremity of this 
quarry, working operations have exposed the direct junction 
of the trap with the slate-clay, but there is no mark of al- 
teration in position or structure ; the slate-clay however 
assumes, to the distance of two feet from the trap, a yellow- 
ish -brown colour. On the side of the road hauling from 
Mount Eerie to Bathgate, felspathose greenstone occurs in- 
timately associated with fine granular slaty tufa, and con- 
tains imbedded masses of elastic mineral pitch* A short 
distance to the north of Mount Eerie, in the north ami south 
Silver-Mine quarries, the strata of slate, ironstone, and lime- 
stone, are well exposed, but exhibit no junction with the 
trap rocks which cover them, and against which they abut. 
The limestone of these two quarries is of a dark bluish* 
grey colour; while that of Kirk ton, Gaik Braes, and Mount 
Eerie, is yellowish-grey, and passes into n black flint, which 
generally contains well preserved “ madrepores. Between 
the Silver Mine and Wardlaw, there are no openings 
which afford junctions of the stratified rocks with flu* 
greenstone ; there, however, the trap is found connected 
with the limestone, both as a vein and also as an overlying 
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mass ; when in the latter mode of position it, in every in- 
stance, rests upon slate-day, which is indurated to a consi- 
derable extent, hut concerning the appearances which the 
limestone exhibits when in contact with the traversing mass 
of trap, the encumbered state of the surface prevents any 
determination. The only other quarry where the stratified 
rocks are well exposed, as regards their relations to the 
trap, is at Hill-house ; the strata consist of slate-clay, sand- 
stone, and limestone, and dip N. W. under the trap at 40°. 
None of the Neptunian rocks, however, when in contact 
with the Plutonic mass, afford altered appearances. The 
trap which reposes upon this series of strata is a beautifully 
columnar basalt, and becomes in some places porphyritic, 
from containing crystals of glassy felspar. The columns are 
regularly formed, and are arranged, in general, at right angles 
to the plane of the bed. In the neighbourhood of Linlith- 
gow, the limestone is quarried at several openings, but cat* 
in no place be examined at its junction with the several 
trap rocks, which are invariably found overlying it At 
the village of Winchburgh, there is a mass of trap which, 
in two places, is found in immediate contact with the strata ; 
it is in general a greenstone of the common character, 
but in some places becomes syeoitic; and is frequently 
globularly arranged, the concretions varying in size. Near 
the bridge which crosses the Canal, two dykes of green- 
stone occur, traversing the strata pandlelly, and dipping 
to the north at about 2fi\ being separated from each other 
by several layers of slate-day, which are indurated to a 
considerable extent, and assume the characters of a slate 
which is found in a similar situation at Loehemf near 
Edinburgh. At the line of junction with the trap, the 
strata, exhibit wavings and other indications of violence, 
and are crossed by an infinity of rents or joints at right 
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angles to the plane of" flu* bed. On these dvkos fhere re 

' ' O “ 

poses an extensive series of sandstone, slate, and ironstone, 
but there are no opportunities afforded for tramming the 
connexions of the strata with the hanging side of the up- 
permost vein. (Plate XIII. Fig. 1.) The other opening 
where the Winchburgh trap rock is seen in contact with the 
sandstone, is in a field on the side of the road at MuiryhaH 
(Plate XIII., Fig. 2.) ; 'it is highly satisfactory, and the 
quarrying operations have exposed the several relations of 
the rock in a manner sufficiently distinct A mass of green- 
stone rises through the sandstone, and, on arriving a! the 
surface, flows over it, forming an overlying body of variable 
thickness, and issuing from this mass, a minute vein runs 
a short course between the strata, of sandstone, and de- 
creases in thickness as the distance from the vein in which 
it originates increases. The characters which the several 
stratified rocks assume when next the unst ratified, art; here 
well displayed, but are precisely similar to those which 
may be remarked in almost every locality in the Lothians* 
where the two classes of rocks are found in contact or 
near connexion. The sandstone, as it approaches the green* 
stone, gradually assumes a compact structure, till at fast 
it acquires such a degree of induration as to present the 
appearance of a granular quartz; while the greenstone, 
as it approaches the sandstone, becomes felspar hose, fly 
following the Kcelosmachen burn from Nidtfry Castle, stra- 
ta of sandstone are seen cropping out in several places, ap- 
pearing to constitute the bottom of the valley, while the 
sides are composed of greenstones which rise into the end* 
nences of Tar Hill, Craig, &c. At the village of Cedes- 
machen, several inconsiderable strata of limestone are to be 
noticed in the bed of the stream, but though trap is in their 
immediate neighbourhood, there are no junctions exposed, 



HINNY OR A, T G— WEST CRAIG, 


111 


To the west of the house of East Hinny, the picturesque 
rock of Binny Craig rises, presenting on this side a gentle 
acclivity, while its western side forms an almost mural 
front* It is connected with strata of slate clay, hut exhibits 
no remarkable appearances. Near the inn of West Craigs 
several interesting phenomena were once exposed at the 
junction of greenstone with a bed of coal, which was com- 
pletely changed into glance-coal ;* at present however, the 
quarry where this appearance was observable is completely 
covered up, so that not even a specimen of the coal can be 
found to indicate its existence, - 

At Magdalenes, where the Union Canal crosses the road 
near Linlithgow, an earthy tufaceous greenstone occurs, 
containing numerous imbedded nodules of splendent glance- 
coal ; it is frequently associated with calcareous spar, and 
in some instances, when the coal is less highly crystallized, 
a ligneous structure may be detected. 

In addition to the points in Linlithgow which we have 
detailed, there does not appear another worthy of minute 
investigation^* 

We shall now notice the matters which form an envelope 
of varying thickness to those ignigenous and aqueous inssses, 
the mutual relations of which we have just detailed. In 

# This glnmxMfoal was particularly examined and described to the 
Wernerian Society by Profosuor Jameson many years ago. * 

f Thu chemical composition of Uu? rocks of the Lothian* has been very 
partially examined ; details connected with thin department of science are, 
however, highly interest trig, and when rock masses have become more ge- 
nerally sum lysed, results will, in' all probability, he obtained which will bear 
on some of the more speculative parts of geology. The minora logical 
and structural changes which the several .stratified ami tmstratified rocks 
exhibit when In contact, are now investigated and generally understood, 
but to such junctions chemical analysis has, with few exceptions, ham 
applied. We quote the following analysis of rocks of the coal formation 
from the 29th volume of the Edinburgh New Philosophical Journal. 
The rocks were selected by Professor Jameson, and the analysis entrusted 
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describing these deposits, geologists have, very generally, 
classed them under two heads, viz. Alluvium and Diluvi- 
um, and in this order we shall very shortly examine the se- 
veral loosely aggregated masses which are met with in the 
Lothian s. 

The alluvial rocks which occur in this district may con- 
veniently be considered as of three kinds, viz, those result- 
ing from vegetable decomposition, and thus forming the 
modem analogue of coal, “peat;" those derived from the 
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decomposition of the subjacent rocks, ami thus forming va- 
rious kinds of Soil# or Karthst and, finally, those pro- 
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duccd by chemical actions. The peat which weurs in I lie 
Lotbians exhibits nothing remarkable ; its modes of posh 
tion and other aspects being the mm as those which cha- 
racterize it in other districts. The vmtransportetl soils or 
earths are interesting, both in an economical am! chemical 
point of view ; and that their study is of great importance* 
even in a geological sense, is well exemplified in the Lo- 
thians, since in many parts it is, in a considerable degree, 
by reference to their characters that the nature of the sub* 
jacent rocks can be ascertained. The soil originating from 
the decomposition of the greywaeke country has its charac- 
ters; that derived from rocks of mountain limestone and 
sandstone has also each its peculiar and marked appearance, 
while that produced from the disintegration of the trap 
series has its own distinct aspect* Though, however, ail 
these rock-formations produce a peculiar soil, still lie who 
from experience has been able to form a conjecture <i» to 
the nature of the inferior rocks, by observing the soil which 
covers them, will find himself unable to impart the know- 
ledge he is in possession of. Of the alluvial triiiisfuirtcil 
class ,of soils there are many varieties ; all the valleys 
through which the rivers' and streams flow being covered to n 
greater or less extent, with rolled fragments and sands, de- 
rived from the decomposition of the rocks which they run 
over in their progress; those portions of the count r v also 
'which form the coasts -are to. a greater or less extent ruvemf 
by an alluvium, which is generally to he considered its result 
ing from the more or less direct action of the waves on those 
rocks which come under their influences. The banks of tin* 
Tyne, of the Esk, and of the Almond, afford deep sect intis 
of gravels, sands, and clays; and all the coasts, especially 
where they are level and not surrounded by mural cliffs, 
present wide extents of marine sands of unknown depth, 
portions of which, travelling by prevailing winds, mteromb 
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on the land and form sandy soils or links. Alluviunu pro- 
duced by chemical agents is, in the Lothians, comparatively 
rate, and that which does occur is, in every instance, a de- 
position from water charged with caka^pus matter. 

On the shore of East Lothian, near Thornton Loch, 
there is a considerable mass of calcareous tufa and sinter, 
inerusting the white sandstone. Near Tantallon Castle 
there is another example of a similar deposition, coat- 
ing the rocks of trap tufa ; and, in several places through- 
out the Lothians, the sands and gravels which occur on the 
hanks of the rivers and sea-beaches are more or less conso- 
lidated by calcareous and ferruginous matter. The animal 
and vegetable remains which art? found in the alluvium be- 
long ail to existing species; bones and antlers of the stag 
are frequently found, and several years ago an almost per- 
fect skeleton was discovered on Sir A. Hepburn's estate of 
Smeaton, in Haddingtonshire, In regard to the vegetables 
imbedded in alluvium, we may state that trunks of trees, 
many of which are of great size, are to be found in every 
peat moss of any extent. 

Of the deposit s of Use second class-— the diluvium— 3 "there 
exists in the Lothians several examples, but the study of 
these does not allow us to draw many inferences in regard 
to the circumstances which effected their distribution. In 
this district little extent of country can be passed, without 
numerous rolled masses of rocks occurring, which a, re not 
found hi .svDg but in distant localities ; or, if the fixed rucks 
from winch these are derived are met within theneighhour* 
hood, there appear at least to be no causes in action capable 
of reproducing such a distribution. On the coasts of Lin- 
lithgowshire and .\f id- Loti nan, in the valleys of the Pent- 
lands and on their acclivities, on the flanks of the Lain- 

mermuir and Moorfoot range, we may easily detect nailed 

| * o 

1 1 > •v 
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fragments of granite, syenite, greenstone, porphyry, mica- 
slate, gneiss, quartz-rock, and varieties of grey wacko, which 
are met with only in the central districts of Scotland, while 
an examination ofgthem shews, that they decrease both in 
magnitude and frequency of occurrence as we advance south- 
wards, a fact indicating that the aqueous currents (for to 
such only can they be referred) diminished in intensity 
as they were removed from the more central parts of the 
island. Scattered around Edinburgh, numerous masses of 
trap-rocks are met with, which appear to be derived from 
no great distance. 

Near llatho, there are diluvial clays in which rolled frag- 
ments of greenstones, identical with those which occur in 
situ , in the neighbouring hills, are abundant* Superimposed 
on the limestone of Bathgate, and skirting the flanks of the 
hills, which range onward to Linlithgow, diluvial deposits 
of great thickness appear ; none of these, however, as far 
as we have observed, contain masses of the primary rocks ; 
indeed, it is probable that these clays have' not been pro- 
duced by the same current which distributed the numerous 
boulders of old rocks over the Lothians. 

Of the diluvial class of clays and sands, the country 
around Edinburgh exhibits several interesting examples. A 
formation of sand and clay containing imbedded fragments 
of older rocks covers up the country around New ha ven and 
Leith, and extends as far as Joppa, in some places forming 
high mural cliffs. In East Lothian, a very thick deposit 
of diluvium may be observed, covering the rocky strata be- 
tween the 33nngl ass and Bilsdean Bums, ami consisting 
entirely of rolled fragments of the various rocks of the dis- 
trict, arranged in a more or less stratified manner : and 
near the Siccar Point, lofty sandstone cliffs are surmounted 
by a diluvial conglomerate, formed of rolled masses of the 
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Kune description, compactly held together by a basis of 
calcareous sinter. 

In several places around the coast of the Lothian s, sands, 
a considerable number of feet above the level of the Firth 
of Forth, have been found, containing shells of species at 
present existing, and the position of these has been explained 
by supposing that there has, in this district, been, within a 
very modern epoch, an elevation of the land That some 
of these deposits of existing shells are in situations relative 
to the sea, which its present level and other circumstances 
seem inadequate to place them in, we may at once affirm ; 
but there certainly seems to he no reason why such appear- 
ances should, he referred to a rising of the land, rather than 
to a local recession of the sea ; and if we consider the cstn- 
arial character of the firth, perhaps the latter may be most 
likely. 

In all countries composed of several distinct rock-forma- 
tions, it: is invariably found, that each one exhibits on the 
great scale a certain range of characters ; — the hills have a 
'peculiar form, the cliffs a certain style of fracture, the valleys 
a particular mode of grouping with other characteristic* fea- 
tures. In the transition or grey wacko range*, which forms the 
southern highland of this district, there is, in the outline of 
the mountains, an appearance perfectly distinct from that 
presented by any other elevated country in the Lothians. 
When viewed from a distance, the hills have a gently undu- 
lating contour; all are more or less round backed, and art* ge- 
nerally covered to the summit with vegetable soil ; while, in 
some instances, by the disintegration of the strata, they are 
strewed with an infinity of masses of grey wacko and slate, af- 
fording a. barren and uninteresting surface of light grey rocks. 
The valleys in the transition country are in general of limited 
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dimensions, and are almost universally traversed by a stream, 
the magnitude of which depends on the angle which the 
valley forms* If a stream is on the side of a mountain, it is 
in general narrow, and cuts through a valley which increases 
in breadth as it approaches the one, into which other moun- 
tain streams discharge themselves. In regard to their 
physiognomy, the secondary rocks of the Lothians present 
appearances distinct from those of the greywacke group. 
The red sandstone, which is the oldest member of the 
secondary system of the Lothians, rises, at the western ex- 
tremity of the Pentlands, and in the eastern part of the Lam- 
mermuirs, into mountain masses, of a table-shaped or round- 
backed form, and has, with the exception of some of the por- 
phyry hills, an elevation next to that of the transition strata. 
In the conglomerate districts, the valleys through which 
rivers flow are almost entirely destitute of soil, and present 
a more or less extensive deposit of the rolled blocks winch 
enter into their composition. The country formed of the 
white sandstone series, when viewed generally, affords a 
considerable contrast to that of the red ; when it is not 
visibly affected by the ignigenous masses, with which it is 
so generally connected, its surface is that of a very gently 
undulating line, the depressions being trivial. At t he west- 
ern part of the Lothian coal-series, this comparatively level 
position is reversed, inasmuch as the white sandstone rises 
there, in the hills of Leaven Seat, Woodnmir Height, and 
Muldrondrum, to the heights of 1164 and 1100 feet 
The two great classes of unstratified masses which occur 
in the Lothians, exhibit, in a marked manner, the aspect 
which characterises them in other districts. The hills 
formed of the porphyry or fclspathic class, differ from the 
other mountainous parts of the Lothians, in the fact of the 
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eminences which are composed of this series approaching 
more or less to the conical shape ; there are felspar moun- 
tains, however, having the round- backed form, but gene- 
rally, it may be stated that they present an outline more 
or less acute* The trap series also affords those well 
marked characters of form, which have from their almost 
universal occurrence, awarded this descriptive title to the 
group. Large extended and more or less parallel ridges of 
dark-grey rock, having c face in general approaching to 
vertical, often perfectly or rudely columnar, and separated 
from each other by a slope covered with debris or vegetable 
soil, constitute the general aspect of a trap hill In the trap 
valleys, also, there is a system of characteristic forms : they 
are most frequently of inconsiderable dimensions, and ap- 
pear, in the generality of cases, to present no indira- 
tions of any formation but one synchronous with that of 
the trap deposit in which they form depressions. They 
are almost always irregular in their levels, and not sufficient- 
ly extensive to be traversed by any bodies of water, which 
in size deserve to be raised to a higher rank than that; of 
streams or rivulets, and it is from this circumstance that 
the lower parts of the trap valleys are frequently more or 
less in a marshy state* 

Concerning the topographical distribution of the several 
formations which constitute the Lothians, the highly covered 
state of the country prevents us from being able to assign 
to eaels minute lines of boundary. The bounding line of 
the transition strata with the secondary deposits which skirt 
them, is somewhat irregular: it may be stated, however, that 
in Haddingtonshire, no rocks of this group occur to the 
cast of a line running almost north and south through 
('richness, Kist Hill, !)od, W atchlaw, and East Heartsi.de ; 
a little to the north of this, the line assumes, at the form of 
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'Path head, a westerly direction, and runs thus as far as 
Duchrie Dod, a hill near Prcsmennan. From the Dod hill 
of Duchrie, the grey waeke country is then hounded by a 
line running N. E. and S. W. near Stoney Path, Castle 
Moffat, Ryestubble, and Danskin. After leaving Danskin, 
the boundary line assumes an east and westerly direction, 
passing near Quarryford Mill, Bog Hall, Caimy Haugh, and 
Newton Hall, when it turns to the S. W. running through 
Stob Shiels, Blegbie, Keith Hill, Pockbie, and Soutra 
Mains. In Mid-Lothian there is hardly any irregularity 
in the direction of the line which separates the transition 
from the secondary rocks ; indeed, it may be said to stretch 
with little variation directly W. S., the hills of Cakcnnur, 
Fala Hill, Ruther Law, Wullmuir, Turtichen, Huntly, and 
Mausely, forming a well defined boundary. In regard to 
the distribution of the secondary formations, they form, 
with the exception of numerous detached masses of trap 
rock, and the felspathic range of the Pentlanda, the whole 
of the three Lothians, unoccupied by the transition series. 
In East Lothian a formation of red sandstone and variously 
coloured shales, forms a great extent of undulating country ; 
this deposit, however, exhibits no exact line of boundary, 
as it passes always by an insensible gradation into the re- 
gular coal-formation. We may, however, affirm that, by 
drawing a line from Cockburnspath through Thornton and 
Oxwellmains to Broxburn, we indicate, in a sufficiently 
exact manner, the district in which the transition of the one 
series of sandstone into the other takes place. Dunbar, the 
course of the Tyne from its confluence with the am to 
Preston Kirk, Sunnyside, Pople, and Whitdaw Hill, may 
be stated as chief points, between which and the transition 
strata no other rocks but those of the red sandstone scries 


occur. 
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The northern boundary of the red sandstone formation 
in East Lothian, after this, becomes more obscure, from the 
circumstance of a transition taking place into the white 
sandstone series: the line of gradation appears to run S„ W, 
near Salton, Keith village, and Costerton, till at last in 
Mid-Lothian it is terminated by a very ill defined boundary, 
running more or less south from Crichton Dean to the 
base of the greywacke hills. On the sea coast, extending 
from Whitberry Point to Weaklaw, several minute masses 
of red sandstone appear, all of which are generally associated 
with rocks of igneous formation* 

In Edinburghshire and Lanarkshire, red sandstone forms 
a considerable portion of the western division of the Pentland 
range* As in East Lothian, the northern boundary cannot 
be recognised, but the most natural line of distinction ap- 
pears to be that, where the transition of the one formation 
into the other has been completed ; and this line seems to 
run more or less in the neighbourhood of Wark Hill, Har- 
law, Upper Buteland, Harper Rig, Easter Cairns, Wester 
Colzium, and Cross wood. The westerly part of the red 
sandstone may be said to be bounded by the felspar rocks 
of Black Hill, West Kip Hill, and Spittal Hill, while on 
the south it runs parallel with the new line of road from 
Nine Mile Burn to West Linton. Mountain limestone oc- 
curs in numerous points in the Lothians, forming bands which 
cross the country in different directions, and of these the 
most extensive is that which in Mid- Lothian skirts the base 
of the Moorfoot range. The most western point in Edin- 
burghshire where this formation is exposed, is in the Hie- 
flat quarry near Howgate ; 'to the west of this, however, it 
is worked extensively at Rutherford and the Bents in Peebles- 
shire. (Tossing the country in a north-easterly direction, 
mountain limestone forms much of high ground, running 
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from Arniston to the neighbourhood of Tranent, and may 
be examined in numerous openings with facility, 

At Crichton Dean, near the village of Fak, limestone 
is extensively worked ; the same belt also crops out at the 
village of Salton and at the farm of Jerusalem, and several 
miles to the south a similar rock is quarried at Kidlaw, a 
point on the immediate confines of the greywacke strata. 
At Simnyside a farm near Traprainlaw, a considerable de- 
posit of limestone appears connected with the red sandstone 
series, and associated with trap rocks, Limestone again 
occurs near Balgone, forming, in all likelihood, a portion 
of that fetid limestone deposit which is worked at Rhodes, 
near North Berwick. Interstratified with the white sandstone 
which forms the coast of East Lothian from Broxburn to 
the Cove shore, there occur several strata of mountain lime- 
stone: the points where it is best seen are at Laurie's 
Den, Harness Point, and a little to the south of St Dennis"’ 
Chapel, ' To the north of the calcareous formation which 
we have described as forming a considerable extent of 
country, and skirting the base of the Moorfoot Hills, lime- 
stone has been extensively worked at' the village of Burdic 
House, and can be traced to the neighbourhood of Gilmer- 
ton, where it disappears under the white sandstone. Near 
Tranent limestone is met with in one or two places ; and it 
crops out also at several points on the shore between Aber* 
lady and Red House, 

In Linlithgowshire, though the great abundance of Imp 
rocks, and the covered state of the surface, render the 
tracing of strata a matter of no small difficulty, and in many 
cases one of impossibility, still one band of limestone k 
found crossing the country in a N, N. E. and S. S. W, di- 
rection, in a well marked manner. The most southern 
point in the county where this limestone k visible is at 
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Blackburn, and around Bathgate it is completely exposed 
by the extensive workings of Kirkton, Petershill, Galla 
Braes, North and South Silver Mines, Ward law, and Hill 
House. In the neighbourhood of Linlithgow the limestone 
appears again at Bowden and Carr others, and terminates 
in the sea near Borrow stownness. Near Dechmont Law, at 
Kirkliston, Newton, and Port Edgar, quarrying operations 
have exposed several other limestones, all of which are pro- 
bably more or less connected. Concerning the distribution 
of the white sandstone series, little need be said, since, if we ex- 
cept the various ignigenous masses, it forms all that portion 
of the Lothians which is not occupied by the three forma- 
tions, the boundaries of which xve have endeavoured to as- 
sign. In regard to the localities of the igneous rocks of the 
Lothians, nothing here requires to be noticed, as these have 
been already detailed with sufficient minuteness, when con- 
sidering their associations with the Neptunian strata. 

We have given a more or less particular relation of the 
geognostical structure of the three Lothians, and shall now, 
by a short description, connect it with those parts of the 
county of Fife, which form the northern coast of the Firth 
of Forth, 

The strata which are met with in Fifeshire may be 
referred to three series, viz, the reel sandstone, the moun- 
tain limestone, and the white or carboniferous sandstone ; 
all of which, however, in their modes of relative association, 
are precisely similar to the secondary stratified system of 
the Lothians, The lowest member of the stratified series 
of Fife is, as in the counties of Haddington and Edinburgh, 
the red sandstone; it passes insensibly into the white sand- 
stone, with winch it alternates both on the large and 
small scale. The mountain limestone is, it is needless to 
state, not a formation situated between the red and white 



124 


GEOLOGY OF THE LOTH1AN& 


sandstone systems, but, on the contrary, exists only as 
a subordinate alternating rock* Partial examination of 
this system may lead some into error, as a similar mode 
of investigating the structure of the Lothiaus and other 
districts has done ; but thorough scrutiny will convince, 
that the sandstones and limestones of Fife constitute a 
group which cannot be geologically subdivided The 
origin of all its members has been strictly contempora- 
neous, and the causes which have produced these strata, 
have, from their commencement to their termination, been 
of the same general nature.* As points where the connec- 
tion of the red with the white sandstone can be well ob- 
served, we may notice, the sea-coast extending between l)y- 
sart and Wemyss, and that which stretches from Craii to 
Fifeness ; the course of the river Eden, also, and, the coun- 
try in its immediate neighbourhood, exhibit, in a clear 
manner, the relations of the two series to each other. The 
ignigenous masses which rise through the stratified rocks 
of Fife, are of the same general description as those which 
occur in the Lothians, inasmuch as they consist of various 
porphyries, greenstones, basalts, and tufas, and the changes 
which these have produced on the Neptunian rocks with 
which they are associated, are in numerous places of a high- 
ly interesting nature. 


* In their organic contents, the rocks of Fifcnhirc arc highly import- 
ant, and deserve, as those of the Lothians, diligent and minute exami- 
nation. The coal mines of this quarter also afford to the geologist much 
■that is interesting in the economical department of the science. These wife 
jects at present we do not intend to investigate, hut on a future occasion we 
hope to lay before the Wernerian Natural History Society, a mmtewlu.it 
detailed account of the mines in the coal-field of Fife and the Lothians, 
and also a more or less perfect list of the vegetable and animal relic?* 
found in the several strata of these districts. 
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We shall now describe the geological phenomena which 
are to be observed on that part of the coast of Fifesbire 
winch lies immediately opposite to the county of Edin- 
burgh. It is one of the interesting tracts annually visited 
and explained to his pupils by Professor Jameson, 

The North Queensferry is situated on a promontory com- 
posed almost entirely of greenstone, the felspar of which 
sometimes becomes of a brick-red colour, and occurs in a 
quantity sufficient to produce the syenitie aspect. In struc- 
ture, it very generally exhibits the globular concretionary 
arrangement ; the concretions varying in size from an inch in 
diameter, to an irregularly formed mass of several feet in 
length and breadth. On the road between the North Ferry 
and In verkeithing there are several fine displaysof this struc- 
ture, and the atmospherical agents having acted on the soft- 
er and more easily decomposed base of greenstone, cause 
the globular masses to stand out in strong relief. Contem- 
poraneous veins of greenstone traverse in considerable num- 
bers indiscriminately the globular concretions and the bases 
in which they are imbedded. Veins of calcareous spar also 
occur: these, however, never cross the globular concretions 
of greenstone, In regard to the connexion of this body of 
trap with the sandstone, there are no intimate relations ex- 
hibited ; near the toll-house between Inverkcithing and the 
Ferry, sandstone strata, dipping N, N.W. at £0°, are visi- 
ble in a small bay which is entirely surrounded by trap. 
On proceeding along the shore from Inverkeithing to St 
David’s, a, junction of the greenstone with the slate-day and 
bituminous shale has been exposed in searching for coal ; 
no induration is, however, evinced, but, on the contrary, 
the strata appear to have a greater tendency to decompo- 
sition when near the trap than in those parts farther re- 
moved from it, 
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Near the point which constitutes the eastern boundary of 
In verkei thing bay, a tufa occurs which forms mural sea-difls 
for a considerable way, and in some parts differs in character 
from those tufas which are so frequently met with associated 
with the trap rocks of the Lothians. It is composed very 
generally of a yellowish-white claystone felspar, in which 
variously shaped and sized masses of felspar, greenstone, 
bituminous shale, and sandstone, are imbedded, and passes 
into a tufa, of which the basis is an earthy greenstone, con- 
taining greenstone fragments which are sometimes amygda* 
loidah Throughout the whole extent of this tufa there are 
indications of a more or less perfectly bedded structure, the 
separations into strata being produced by a change in the 
size of the imbedded fragments. The connexion of the 
sandstone with the tufa is in two places exposed : at one of 
these, which is near St David's, it exhibits numerous marks 
of, derangement ; and a series of strata, consisting of alter- 
nations of blackish and white slaty sandstone, which is 
shifted in one place for several inches, is thrust up amongst 
a completely compact white sandstone. 

The other point where the junction of the two rocks is 
visible, is at the eastern extremity of the tufaccous mass ; 
there, a vertical stratum of sandstone, several yardsin height, 
by about three feet in breadth, is completely enveloped in it, 
standing out from the strata of tufa which, on both sides of 
it, have a westerly inclination. In regard to position and 
structure, there are appearances in both which indicate, 
that in the tufa there had been a cause adequate for dis- 
placement, and also for producing a change in mineral struc- 
ture; for masses of the sandstone are bent amongst the 
tufa, and, as sandstones in contact with the more crystalline 
trap aggregates, become intensely indurated, and make 
the usual transition into quartz rock, 

From this junction of the sandstone with the tufa to 
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Downing Point, there occurs only an uninteresting simi- 
larity of trap; it rests upon a thin series of strata of sand- 
stone, but their more intimate relations are, as is generally 
the case in this part of the coast, much obscured by a thick 
covering of debris and vegetable soil ; — the sandstone abuts, 
however, against the trap of the Point. On the shore op- 
posite the House of Dunibristle, the strata change their 
W. N.W* dip, for one to the E. S.E., and continue to 
plunge in this direction as far as the old church of Dak 
gety, where, after lying for a short distance in an undula- 
tory horizontal position, they are again found to sink to the 
W* N.W,, inclosing a parallel vein of greenstone, and abut- 
ting against the trap hill of Braefoot. On the east side of 
Bracfoot strata of white sandstone are met with, having the 
same inclination, and continue to form the shore as far as 
Aberdour, a little to the west of which two dykes of trap 
occur, one of which appears to have risen through the stra- 
ta and tilted them up on both sides. 

At Aberdour, on the western side of the harbour, a 
greenstone cliff exhibits phenomena of a most satisfactory 
nature in regard to its connexion with Neptunian rocks* 
(Plate XIV*) The lowest visible rock on which the trap 
rests is a white 'sandstone, which is exposed only for a few 
feet, and is separated front another stratum of sandstone by 
a mass of greenstone about two feet in breadth ; this se- 
cond mass presents in one part a slight flexure, and, as all 
the oilier masses included in this cliff of trap, gradually (bins 
out at its western extremity* Above these two included 
portions of sandstone another one*' occurs, and also three 
imbedded fragments of shale ; they vary in breadth from 
half a foot to the most delicate thread, and are completely 
changed in character; the sandstone 'becoming quartzose, 
and the shales assuming a compact structure* On the other 
side of the harbour the same arrangement is visible ; the 



128 


GEOLOGY OF THE LOTH IANS. 


sandstone again appears underneath the greenstone* nml at 
the junction, and for a considerable distance from it, com- 
pletely changes it into a characteristic hornstone. The 
greenstone which overlies these sandstone strata runs boldly 
into the sea* presenting vertical cliffs. On their eastern 
side the sandstone strata are again met with dipping to the 
N. N.E. at about 18 % almost throughout their whole extent 
altered, and presenting characters little differing from those 
exhibited by the quartz rocks of primitive districts. The 
strata between this point and Burntisland afford nothing 
deserving detail; as sandstone, which dips in general to the 
north, forms, with the exception of one or two greenstone 
masses, the whole of the exposed rocks on the shore* On 
advancing into the interior of the country* there is a con- 
tinuation of the same general system of rocks as is visible 
on the shore. The Bin Hill rises immediately to the north 
of Burntisland, and exposes at its base, and for a consider* 
able way up its acclivity, strata of white sandstone and 
limestone. The rock which forms the principal imm of the 
Bin Hill, is a coarse and easily disintegrated tufa, eom|K«il 
of variously sized masses of trap rocks, limestone, shale, 
and sandstone, imbedded in a base of earthy trap, and is 
traversed in one part by a dyke of basalt, containing mum- 
rous crystals of glassy felspar, and exhibiting an imperfectly 
columnar structure. Natrolite is found in the tufa in the 
form of imbedded amygdaloidal concretions. On the cast 
side of the. Bin 'Hill the same series of st rata appear* which 
is seen on the west, all dipping to the E. M.E. Biwiilt 
occurs, forming” a vein running parallel with them?, but 
the covered strata of the country prevents its relation to tin* 
sandstone or tufa from being made out. On advancing 
along the shore in the direction of Peftyeur, no rocks tire* 
■ observed for a considerable way, the coast being entirely 
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formed of a flat sandy beach. Near Whinny-hall, however, 
and a short distance from the shore, a range of greenstone 
cliffs exhibits some interesting appearances the trap rises 
through the slate and sandstone strata, and from the lower 
side of an overlying portion, a mass of greenstone issues* 
All the strata, when in contact with the platonic rock, are 
highly indurated, the slates acquiring the compactness of 
jasper and Lydian stone, and the sandstone passing into gra- 
nular quartz-rock. Masses also of the slate are entangled 
in the greenstone, some of which are so changed as almost 
to put on the appearance of striped Siberian jasper* In 
their position these slates evince much disturbance, and are 
convoluted to a considerable distance from the greenstone. 
(Plate XVJf Fig. 1.) Near this, the extensive opening of 
Whinny Brae quarry lias exposed some interesting pheno- 
mena. The strata are alternations of sandstone, limestone, 
slate-clay, bituminous shale, and clay-ironstone, with an in- 
cluded parallel vein of claystone, all of which sink to the 
E. N.E. at an angle of 25% In their course the rocks exhi- 
bit two gentle undulations, and are shifted in one place to 
a considerable extent* Near the eastern extremity of the 
claystone, the mean breadth of which does not appear to 
be more than three feet, a vein of about a foot in breadth 
issues from its under surface ; it crosses the shale strata 
at an angle of about 70% and is probably connected with a 
lower mass of felspar, which the quarrying operations have 
exposed. In regard to the effects of this claystone on the 
strata, they are completely demonstrative of its violent pro- 
trusion and former highly heated state, 'Masses of the 
shale are imbedded in it: in innumerable places, and it i» 
traversed near the junction by an infinity of small felspar 
veins. In some places the slate appears to have been frac- 
tured into minute fragments, which have been subsequently 
vol. vn. i 
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agglutinated by the infusion of the felspar ; and in other 
parts masses of the shale are bent up amongst the felspar* 
and made to assume the .form of a vein ; the structure is 
also completely changed, inasmuch as the perfectly fissile 
slate-clay assumes a hardness which* in some parts, is little 
inferior to that of Lydian stone. (Plate XV. Fig 2.) f 
Alexander’s. Craig* which forms a high traprange nearthis, 
is composed of irregular alternations of tufa and amygdaloid* 
surmounted by a range of an imperfectly prismatic basalt* 
which reposes on thin strata of slate-clay* ironstone* and 
sandstone in one part it is in immediate contact with a bed 
of coal* a portion of which is entangled in the basalt and 
completely charred. Veins of fibrous calcareous spar abound, 
traversing both the tufa and the strata. From Alexander^ 
Craig to Petty cur, the rocks are entirely composed of amyg- 
daloid with tufa, in which numerous variously sized masses 
of slate are imbedded. Calcareous spar occurs in great 
quantities* forming large veins and amygdaloiclal masses in 
the greenstone* and is in some places associated with groups 
of amethyst 1 and quartz crystals. On the shore at Petty- 
cur, the amygdaloid reposes immediately on much indu- 
rated strata of mountain limestone; and, at one point, both 
rocks have been shifted for several feet SiipcrimpQml 
on the amygdaloid which lies on the limestone, there rests a 
thin series of ironstone and slmle strata, above wtiic.it amyg- 
daloid again occurs, Immediately below the* inn of Petty, 
cur* there begins an alternating series of sandstone, Him* 
stone, shale, basalt, amygdaloid* greenstone, tufa, and wacko ; 
all these rocks dip to the east, and continue with little inter, 
ruption till within a short distance of Kirkaldy. Though 
the alternations of the neptunian and platonic rocks are ho 
numerous, still there are only a few places where their con- 
nections exhibit any thing interesting, and with a detail of 
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two of the most conspicuous of these we shall conclude this 
short account of the southern coast of Fife* The first ob- 
ject of interest to be observed in proceeding along the coast, 
is at a short distance to the east of the, village of Kinghorn, 
where a stratum of white sandstone is completely envelop- 
ed in the greenstone* It varies in breadth in different 
places, and in those parts which are thinnest becomes com- 
pletely changed into quartz rock, while in the others there 
is a gradual transition made from a Ipiartz rock at the junc- 
tion with the trap, to a sandstone, forming the more central 
parts of the stratum. It exhibits a slightly undulating 
position, and splits easily into irregularly-shaped masses, in 
a direction more or less at right angles to the plane of the 
bed. The other point where interesting phenomena are 
displayed is at Tyne Bleachfield, a point almost at the ex- 
tremity of this series of rocks. Here a mass of greenstone, 
presenting the ordinary character, occurs, and having the 
same N. E. dip as the other rocks of the coast ; it rests in 
one part on thin strata of black slaty sandstone, and in 
another on a white sandstone. Lying immediately below 
the white sandstone, and in contact with it, a vein of clay- 
stone-felspar appears, identical with that of Whinny Brae 
quarry ; it traverses strata of black slaty sandstone and 
shale, and finally is seen to thin out between them and a 
stratum of white sandstone, inferior to that upon which 
the overlying greenstone mass rests. In its course, this 
vein of felspar gives off minute veins, and is also shifted in 
two places, a proof in addition to that which the Whinny 
Brae quarry exhibits, that disturbing influences hud ope- 
rated after the eruption and consolidation of these igneous 
rocks. Below the lowest series of black slaty sandstone 
and shale strata, a bed of limestone occurs, resting on one 

f 2 
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of coal** and the group of sandstone strata which forms the 
lowest of the rocks visible in this section. (Piute XVI.) 

From this point to Kirkaldy, a flat sandy beach complete- 
ly covers the subjacent rocks; to the east of the town, 
however, the sandstone-slate and shale again appear, and 
continue onwards for a long way. 

In the more central parts of Fife, there are numerous 
points where the relations of the trap-rocks to the neptu- 
nian strata are interesting, and we shall conclude with a no- 
tice of the geological appearances exhibited in the Lomond 
hills, The Lomond hills consist of three eminences, Faster, 
Wester, and Mid Lomond, the two first rising to the 
heights of 1466 and 1721 feet. When viewed from a dis- 
tance, these hills might, from their external appearance, he 
considered as entirely composed of trap-rocks ; on examin- 
ing them, however, it is found that a very considerable por- 
tion consists of the coal sandstone, and on the north side of 
the Wester and Mid Lomonds, a section, extending from 
the foot, almost to the summit of the hills, exposes their 
structure in the most satisfactory manner. Red sandstone 
dipping S. W. at 8°, is the lowest rock visible, and forms 
the most of that comparatively level country which skirts 
their northern base, being succeeded by the coal series of 
white sandstone, slate-clay, and clay-ironstone, which is sur- 
mounted by the great overlying trap deposit of the hills, 
Wester Lomond rises immediately above Loch .Levon, and 
presents a front of more or less regularly columnar trap 
In several places the quarrying of the sandstone, for the 
purpose of building, has exposed immediate junctions of the 
two classes of rocks ; but in no instance do the strata afford 
appearances of induration : near their contact with the green- 
stone, however, they in some places occur in positions winch 
can only be considered as disturbed 
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On crossing the trap ridge of Wester Lomond, horizon- 
tal strata of mountain limestone are found resting upon it. 
Quarrying operations have not as yet exposed the green- 
stone on which this limestone reposes, but its aspect through- 
out its whole visible extent is a sufficient proof that it has been 
influenced in no inconsiderable degree by the agency of the 
trap* The smooth eonehoidai fracture, the earthy appear- 
ance, and unerystalline arrangement, of the mountain lime- 
stone have all been removed, and a rock produced which 
in many places, is perfectly crystalline in its structure, and 
of various shades of grey and white* The usual corals and 
madrepores occur in this limestone, and, in their states of 
preservation, vary from one, which in the rock when little 
altered, is almost perfect, to that more or less obliterated 
appearance which they present when found in the complete- 
ly altered limestone. 

The trap forming the range of Wester Lomond, is a 
greenstone which varies from large to small granular ; it is 
in general arranged in concretions having a tendency to the 
prismatic form ; but, in some places, it displays, in the most 
marked manner, the globular appearance. Mid-Lomond, 
as we have before stated, is, in its lower part, composed of 
sandstone strata, and in the upper of trap. Induration is, 
however, in no instance to be observed. On the side of the 
valley which separates this hill from Wester Lomond the 
trap may be found alternating several times with the sand- 
stone ; the state of the surface, however, prevents us from 
examining the appearances exhibited at the junction of the 
two classes of rock. The trap-rock which forms the lower 
parts of Mid-Lomond* is an ordinary greenstone with some- 
what: of a prismatic structure; the summit, however, and 
a considerable part of the southern acclivity, is entirely 
composed of a well characterized greyish-black basalt, which 
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is in one or two places arranged in an irregularly tabular 
manner. The structure of Easter Lomond is precisely si- 
milar to that of the two hills we have just described, mul 
in no place are there any appearances which render a de- 
tailed description necessary* Throughout the whole extent 
of this highly picturesque and beautiful range of trap hills, 
no point can be fixed on as one through which the igneous 
matters which alternate with and cover the sandstones have 
been erupted : the almost perfect horizontality of the strata 
is, however, a sufficient indication that these trap-rocks are 
to be considered more or less as portions of platonic streams, 
which, on being erupted, have flowed over horizontal sur- 
faces. Separating the hills of Wester and Mid Lomond, 
there is a ravine which is interesting, inasmuch as it has 
evidently been produced by a great rent running through 
the parallel and horizontal beds of aqueous and igneous 
rocks, which form these hills: no one, however, when viewing 
them, and observing the perfect agreement of the beds of the 
one hill with those of the other, can ever consider this ravine 
as original, nor can any one, with any degree of propriety, 
refer it to the, action of the rivulet. When describing the 
trap-rocks in the vicinity of Edinburgh, we have remarked 
that they, as well as the strata on which they repose, fre- 
quently present abrupt and broken fronts i of this the 
Lomond hills on their northern side exhibit an excellent 
example; and the horizontality of the beds renders it pro- 
bable that this aspect has. been produced contemporaneous- 
ly with the protrusion of the ignigemnw masses. 

We have now described at considerable length the geo- 
logy of the Lothians, having endeavoured to notice every lo- 
cality which in our investigations appeared worthy of detail, 
and every rock which afforded to us any thing interesting, 
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eitherin regard to its mineral characters or mode of connexion 
with others. Notwithstanding that an observer spends much 
time in investigating a given tract, and pursues his labour 
with much alacrity and diligence, still when helms completed 
his survey, though he has travelled through the country in 
every direction, having climbed its mountains and perambu- 
lated its valleys, coasts, and. streams, some points, perhaps, 
even of considerable interest, may have been passed over by 
him unobserved. Aware of this, however, we sincerely hope, 
that though geologists, in examining the district which we 
have been considering, may find appearances winch we have 
not described, they will not, when comparing our descrip- 
tions with phenomena in the field, discover that in any 
instance we have misunderstood what we saw. Through- 
out the whole of this paper, we have endeavoured to state, 
in the most concise manner, what we considered requisite 
to notice, doing this from a conviction, that in writing upon 
natural appearances, a multiplication of words is to be par- 
ticularly guarded against. In conclusion we may only re- 
mark, that if we have endeavoured to advocate doctrines 
considered as erroneous by some observers of celebrity, and 
have differed from others in descriptive details, we have in 
the one case demo so from no love of disputation, and in 
the other, from only finding in the district which we have 
examined appearances which ■ seemed to us capable of being 
only seen in one wav. 
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SIB JAMES HALL'S EXPERIMENTS. 

When describing the relations of the trap-rocks of the 
JLothians to the Neptunian strata, we have casually remarked > 
that it was from an examination of them that Dr Hutton 
first formed those theoretical opinions concerning their mode 
of formation, which are now universally adopted by the 
cultivators of geological science. From Salisbury Crags, 
Arthur Seat, and numerous other points in the district of 
the Lothians, that ingenious philosopher and acute observer 
drew conclusions in regard to the past history of the world 
which, even on their first proposal, were adopted by many, 
and zealously defended by not a few. In the present ad- 
vanced state of geology, it may appear to some that the 
several, phenomena which Dr Hutton first pointed out in 
regard to the trap-rocks, and the appearances which the in- 
dividuals of the stratified systems exhibited, when near them, 
were of so clear a nature, that they could be explained only 
in one way ; but it must be remembered that the plutonic 
origin which he awarded to the trap-rooks, and the changed 
state in which he said certain strata existed, were m yet to 
be considered as theoretical, and could not be proved by di- 
rect experiment. Compression under water or solid, strata 
had been stated to be a cause sufficient for the production 
of a crystalline structure in masses cooling down from an 
original state of igneous fusion, but the chemist had not as 
yet demonstrated this by making a homogeneous vitreous 
pass acquire a granular arrangement, 
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If Hutton, however, proposed the theory of the unstra- 
tified rocks, it was left for Sir James Hall to establish its 
truth, by a series of original experiments which will make 
his name ever he respected by the scientific world, and ever 
have a prominent place in the page of geological history. To 
this distinguished examiner, the crystalline structure of 
granite, porphyry, and trap, appeared at first to contradict 
the hypothesis of Dr Hutton ; but the experiments which he 
made with such success, convinced him that the effects of 
compression were of a gigantic character, and that dif- 
ferences in it might account for the dissimilarity of aspect 
which exists between a trap or a Plutonic rock, and a lava 
or a Volcanic rock As the experiments of Sir James Hall 
on a Whinstone" (Trans, of Royal Society of Edim w 5*) 
were made on several well known rocks in the neighbour- 
hood of Edinburgh, which we have already described, we 
shall briefly extract, from his paper in the Transactions of 
the Royal Society, a few particulars in regard to this into* 
resting subject. 

The first trap-rock which was examined was the green- 
stone of BelFa Mills, a point which, in its proper place, we 
have already noticed* A black-lead crucible filled with 
fragments of this stone was introduced into the reverberat- 
ing furnace of an iron foundry ; having remained there a 
quarter of an hour, the greenstone 'became completely fused 
and was agitated with a violent ebullition, and on being 
removed from the furnace and allowed to cool rapidly, was 
found to have lost its crystalline arrangement, and to have 
assumed a vitreous aspect It was thus found that fused 
greenstone when quickly cooled has not a granular structure. 

In subsequent experiments, Sir James Hall endeavoured, 
by slow and gradual cooling, to' cause the trap to assume its 
original characters. The first attempts which were made 
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to effect this object were only partially successful ; the pro- 
duct of the slow refrigeration was not in a vitreous state, 
but still it had not the crystalline appearance of the whin* 
stone; sometimes it had a liver-like appearance, and at 
others was a dull vitreous mass, containing innumerable little 
spheroids and having a dull earthy fracture ; at last, how- 
ever, Sir James succeeded completely in the object which 
he had in view. A crucible, containing melted greenstone, 
was removed from the reverberatory, placed in a large open 
fire, and surrounded with burning coals. The fire after 
being maintained for several hours was allowed to go out, 
and the crucible when cold was broken, and was found to 
contain a substance differing in all respects from glass, and 
in texture completely resembling whin stone. Its fracture 
was rough, stony, and crystalline ; and a number of shin- 
ing facettes were interspersed through the whole mass* The 
crystallization was still more apparent in cavities produced 
by air bubbles, the internal surface of which was lined with 
•distinct crystals.'” — -P. 48. The fragments of greenstone, 
however, which had been thus artificially crystallized had 
not been previously reduced to the state of glass, and 
therefore the experiment might be liable to rejection as 
inconclusive by those who advocated Neptunian principles. 
To obviate this, however, Sir James Hall determine*], on 
the suggestion of Dr Hope, the Professor of Chemistry, to 
a reduce the stone first to glass, and to perform the crystal- 
lization after the second fusion.” 

We shall now notice the results which were obtained. 
The greenstone of Bell's Mills was fused and quickly cooled 
into a black glass, as in former experiments ; u a crucible, 
filled with fragments of this glass, being then exposed to a 
heat, which from previous trials was judged to be more 
than sufficient to reduce its contents to fusion, the fire was 
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very gradually lowered till all was cold.”— P. 49* On the 
crucible being examined, Sir James was in no small degree 
surprised to find that c; the fragments had never been in 
complete fusion, since they still, in a great measure, retained 
their original shape. 1 " 

In another experiment the trap-glass was completely 
fused, the temperature of the fire was reduced to about 28° 
of Wedgwood's pyrometer, and allowed to .remain so for 
six hours. u The result was a perfectly solid mass, crystal- 
lized to a certain depth from the outside, though still 
vitreous in the heart C a similar mass of glass, however, 
being experimented, on in the same manner, but being sub- 
jected to the heat for twelve hours, was on its consolidation 
<e entirely crystalline and stony throughout. 11 

On investigating the fusibility of the glass obtained by 
inciting the greenstone of Bell's Mills, from experiment it 
occurred to Sir James Hall, that the fact of the trap-glass 
not thoroughly fusing on a former occasion, was to be ex- 
plained by supposing that, on the first application of heat, 
it had, partially softened, and then had crystallized so as to 
become again rigid, and that in the crystallizing process, 66 it 
had. acquired such infusibility as to yield to no heat under 
SO 0 .” 

We shall quote from Sir James Hairs paper the experi- 
ment by 'which he confirmed this conjecture. u A piece of the 
same glass (the trap-glass), placed in a cup of clay, was in- 
troduced into a muffle, heated to 21 °. In one minute it 
became quite soft, so as to yield readily to the pressure of 
an iron rod. After a second minute bad elapsed, the frag- 
ment, being touched by the .rod, was found to be quite hard, 
though the temperature had remained stationary. The 
substance, thus hardened, had undergone a change through- 
out ; it had lost the vitreous character ; when broken, it 
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exhibited a fracture like that of porcelain, with little lustre; 
and its colour was dunged from black to dark brown. Being 
exposed to heat, it was found to be fusible only at 31* ; that 
is, it was less fusible than the glass by 13° or 14)°* 

“ Numerous and varied experiments have since proved, in 
the clearest manner, that, in any temperature, from 21° to 
28° inclusive, the glass of this whin passes from a soft, or 
liquid state, to a solid one, in consequence of crystallization ; 
which is differently performed at different points of this 
range. In the lower points, as at S3, it is rapid and imper- 
fect ; in higher points, slower and more complete, every in- 
termediate temperature affording an intermediate result. 
I likewise found, that crystallization takes place, not only 
when the heat is stationary, but likewise when rising or 
sinking, provided its progress through the range just men- 
tioned is not too rapid. Thus, if the heat of the substance, 
after fusion, exceeds one minute in passing from 2V 3 to 
or from S3 0 to 21°, the mass will infallibly crystallize, and 
lose its vitreous character. These facts enabled me to account 
for the production of the substance resembling the liver of 
an animal, which I obtained in my first attempts to crystal- 
lize the melted stone. Not being then aware of the tem- 
perature proper for complete crystallization, I had allowed 
it to be passed over rapidly by the descending heat, and I 
had begun the slow cooling in those lower points, at which 
the formation of this intermediate substance takes place, 

“ By the same means I was. enabled to explain the unex- 
pected result, which I obtained in endeavouring to convert 
the glass of this stone into crystallite.* The lire applied 
to the crucible, containing fragments of the glass, had been 

* The crystallized substance, obtained from the slow cooling of trap- 
glass, was denominated crystallite by Sir James Halt 
5 
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raised very slowly, which ! know to have been the ease 
by some circumstances of the experiment. The glass had 
softened by the first application of heat, but had crystal- 
lized again as the heat gradually rose ; so that the sub- 
stance consolidated, while still so viscid as to retain the 
original shape of the fragments ; at the same time it acquired 
such infusibility as to resist the application of higher de- 
grees of heat during the rest of the process.” (Trans, of 
Royal See. of Edin. vol. v. p. 5.) Resides the greenstone of 
Bell's Mills, Sir James Hall fused and recrystallized several 
other of the trap-rocks around Edinburgh. We shall note 
his observations in regard to these. 

Whin (Basaltic Clinkstone) of the rock of Edinburgh Castle* 

u The pure glass which this whin yielded, by rapid cool- 
ing after a moderate heat, was crystallized in three experi- 
ments, and produced masses greatly resembling the original. 
In one of these, formed on a large scale in the glass-house, 
the resemblance is so strong, both as to colour and texture, 
that it would be difficult, or perhaps impossible, to distin- 
guish them, but for a few minute air-bubbles visible in the 
artificial crystallite. T he glass is less fusible than that re- 
sulting from the greenstone of Bell's Mills, and seems not 
to possess the property of producing the liver crystallite.” 
— p. 53. 


Whin of the hamlik columns on A rthur's £imt, near Edinburgh 

(Basalt of the summit.) 

u In the temperature of 1 00" or upwards, the whole was 
changed to pure black glass; but in a more moderate heat 
(about 6(B), tlu 1 felspar remained unchanged, while the horn- 
blende disappeared and formed a glass along with the ba- 
sis of the stone. Both kinds of glass yielded highly cha- 
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racterissed crystallites, that last mentioned having its felspars 
entire, produced a substance like porphyry, in which the 
white felspars were imbedded in a black crystalline basis. 
The crystals formed in this basis are so complete in one 
example, that they are seen projecting into the cavities and 
standing erect on the external surface so as to make it 
sparkle all over. These black crystals seem to be horn- 
blende of new formation. We have found by some late 
experiments that they are considerably more refractory than 
the crystallite in which they lie, and are equally infusible 
with some species of natural hornblende.*- — P. 53* 

Whin (Basalt) from the neighbourhood af Duddingsion Look 

u Its glass yields a fine grained crystallite, like to that 
of the greenstone of Bell's Mills. 11 — P. 54 

Whin (Greenstone) af Salisbury Crags, 
u Its glass yielded a highly facetted crystallite, approach- 
rag to the structure of the unfused basalt of Duddingston 
Loch, 11 — P. 54. 

Whin (Syenitic Greenstone) from the rolled masses in the bed of 

the Water of Leith, 

a In fusion and crystallization it resembled flu* other 
whins. 11 — P. 55. 

Whin (Basalt) of the basaltic columns of Staff k 

u It yielded a perfect and very hard glass, which, in a 
regulated heat, produced a uniform stony crystallite, greatly 
resembling the original 11 — 1\ 55, 

Having performed the experiments on whinstone, the 
unerupted lava ' of the philosopher whose opinions he had 
adopted, Sir James Hall engaged in a series of experiments 
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on mineral masses, the evident volcanic origin of which 
was admitted by all* From his original paper we shall ex- 
tract the results to which this examination led. 

Lava of Catania (Basaltic Lava). 

“ After strong heat, the whole was reduced by rapid 
cooling, to pure black glass ; but, when the heat applied 
was moderate, the felspars remained unchanged. Being 
maintained, after a second fusion, in a temperature of 28° 
(Wedgwood) both these glasses yielded strong and crys- 
tallized substances somewhat less fusible than the original, 
and, when exposed to a temperature of 22°, they crystallized 
rapidly like most of the whins (trap-rocks) into the liver 
crystallite. This last property is common to all the lavasT 
— 1 \ 60 . 

Lam of Sta, Venere. 

a The pure black glass formed from this lava yielded, in 
the regulated heat, the most highly crystallized mass we 
have obtained from any lava or whin,'” — 1\ 61, 

Lam of La Motta di Catania . 

u Its glass yielded a dark grey crystallite of uniform tex- 
ture” — 1\ 68. 

Lam of Torre del Grecco. 

u It was found to he less fusible than any of the others, 
yet its glass crystallized in a lower temperature.*— 1\ 63, 

Lava of Vesuvius* eruption 1785, 

Sir James Hall, after examining with care a lava stream 
which flowed from Vesuvius, found that it completely re- 
sembled the glass obtained from the rapid cooling of an ar- 
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tifieially fused mass of lava. “ Besides all other properties, 1 ' 
he remarks, “ it possesses the fusibility of the glasses, since 
it softens completely at 18, that is H or 15 degrees below 
the softening point of any of the atony lavas. Being ex- 
posed to the process of regulated cooling, it gave the same 
result as all the other lava glasses. In the lower {mints it 
yielded a liver crystallite infusible under 80, and in the 
higher a stony substance like a common lava or whin, 
and fusible only at 35.” 

We here extract from Sir James Hall’s paper the Table of 
the fusibilities of the traps and lavas which he examined, 
and from it “ it may he observed that the original whins 
soften in a range from 38 to 55, the glasses from 15 to 24, 
and the artificial crystallite from 32 to 45.” 


Substances, 

Original 

< ilil.Mi 

CryntalllUf 

aoftencxl. 


HOftlillCfl, 

Whin (Greenstone) of Beil’s Milk ) 
Quarry, ’ j 


m 

15 

82 

Whin (Basaltic Clinkstone) of 1 
■ Castle Rook, 


45 

22 

85 

Whin of basaltic column, Arthur's ] 
Seat, 

Whin (Basalt) near Duddingston 1 
Boon, , 


55 

18 

m 


53 

24 

38 

Whin (Greenstone) of Salisbury i 

rimysi^ , _ n 1 


55 

24 

88 

Whin (Syenitie Greenstone) Wn- \ 
ter of Leith, „ , * \ 


35 

10 

87 

Whin (Basalt) of Stalin, 

Lava of Catania, . 

38 | 

33 1 

14| 

10 

38 

8!! 

Lava of Sta. Venere, Piedmont, , 

n 1 

18 

38 

Lava of La Motta, 

86 ! 

tfl 

88 

lava? of Iceland, . . . I 

85 

Ifj 

45 

Lava of Torre del Greece, 

40 

18 

28 

Lava of Vesuvius, 1785, 

18 

18 

! 

85 


The other discoveries of Sir James Hall we need not here 
notice in detail. His experiments on limestone and coal are 
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known to both the chemist and the geologist, having to the 
latter afforded explanations of appearances of no little com- 
plexity, and to the interest excited by his investigations are, 
in no small degree, to be traced many discoveries which have 
been made by Continental philosophers. To the geologist and 
chemist of the present day, the experiments of Hall tell that a 
vast field is open for investigation; and examinations, philoso- 
phically conducted on the grand principles which he chalked 
out, would, it may with certainty be stated, either corroborate 
the truth of certain, as yet, theoretical points in geology, 
or display their falsity. By furnace experiments knowledge 
could be gained, in all probability, on much which is now 
the “ Terra Incognita * of geology. Ilow is dolmitization 
effected ? Are the granites, the porphyries, the trap-rocks, 
trachytes, and lavas to be considered only as links in a con- 
nected chain of igneous elaborations, of which the one ex- 
tremity is granite and the other lava, the differences in 
mineral structure and composition being effected by diffe- 
rences in compression, and in the rocks with which they 
have come in contact ? Do the various stratified deposits 
contribute to the formation of igneous rocks ; and can 
sandstones, shales, and conglomerates he made to assume 
characters indicative that the formations of gneiss, mica- 
slate, hornblende rock, and the several strata denominated 
Primitive, are only to be considered as mechanical deposits, 
which have been completely altered ? All these are ques- 
tions which it is of the highest importance to solve, and so- 
lutions appear only to be got in experimenting on mineral 
masses, at very high temperatures, and under great com- 
pression. * 

' £ 


VOL, VII* 



GEOLOGY OP TffK umilAm 


140 


APPENDIX 11. 

ON THE JUNCTIONS OP GREYWACKE AND SANDSTONE 
WITH GRANITE AND SYENITE. 

In our memoir on the Geology of the 4 Lothiana, we have 
observed that the Transition strata are in few instances con- 
nected with the ignigenous rocks, and that even when such 
relations are observable, they are seldom of an interesting 
description. Other portions, however, of the great transi- 
tion high land of the south of Scotland are related, in an 
interesting manner, with plutonic masses. Trap and por- 
phyry rocks in several places occur associated 'with the 
strata, but a detail of the appearances exhibited by these m 
here inadmissible ; we shall, however, shortly notice a few 
points where they are found connected with true granite 
and syenite. 

The granitic rocks which rise through the greywaeke 
strata form three distinct and isolated groups, viz. that of 
Criffel, Loch Ken, and Loch Doom 

I. Criffel District.* ■ 

The first of these, near the village of New Abbey, risen 
through the greywacke and attains in the hill of Unfit, 4 
Jo the height of 1880 feet. The granitic rocks of this 
district do wot consist entirely of true granite ; on the cim- 
trary, they vgry much, some of the mountains being formed 
.of granite, while others are composed of a ehametertetie 
syepite. None of these rocks, however, in their relations 
to each other, indicate a difference in age, but bear impressed 
upon them characters which prove a perfect synchronism 

, w Vide Professor Jameson’s Memoir on the Geognosy of Criffel, Kirk- 
bean, and the Needle's Eye in Galloway, in the 4th volume of the Me- 
moirs. of the Wernerian Society. 
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of formation. The felspar which enters into the composi- 
tion of the granite and syenite varies in colour from white 
to grey and light brick-red, while the quarts is invariably 
of the usual grey colour ; the mica is in general brown, and 
occurs only in minute scales. In several places, the granite 
assumes a porphyritic aspect, the crystals which produce this 
arrangement being invariably of felspar ; but on the large 
scale there is no example of determinate structure,— that 
tabular appearance which is so often to be observed in ex- 
tensive granite districts never occurring here. The syenite 
which is associated with the true granite is, like it, small gra- 
nular, and from the hornblende varying in quantity, the 
rock assumes various aspects. S phene occurs in minute 
crystals, and may be observed in the syenitic cliffs about 
two miles to the north of New Abbey. Contempora- 
neous veins occur in the granite and syenite, and appear 
to have been produced during a state of the rock capable 
of allowing the free motion of its constituent minerals ; some 
of these veins are composed of quartz, while others consist 
of a granite of a smaller grain than that which they traverse. 
They run courses more or less tortuous, pass more, or less 
into tine bounding walls, and when well exposed may be 
found thinning completely out at both extremities* On * 
examining any considerable tract of this country, numerous 
concretionary masses are to be observed In the syenite* 
They vary from a small size to one or two feet, being either 
of angular or ovoidal shapes, and in general are com- 
posed principally of hornblende; frequently all the con- 
stituents of the syenite, however, enter into the composi- 
tion of these masses, and sometimes they become porphy- 
ritic by containing crystals of felspar. In regard to the 
appearance of the concretions at the planes of contact 
with the rock in which they occur, it may be remarked 
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that they vary from a perfect distinct boundary line to one 
of the moat indefinite character, one in which the minerals 
of the rock containing the concretions occur intcrhummtcd 
with those of the concretion. 

We shall now detail the relations of the granite to the 
greywacke, which are observable at two points. The 
NeedleVEye, a perforated rock which occurs near the 
mouth of the South wick water, is a point where both rocks 
may be found in immediate connection, and the first ap- 
pearance, which is most striking, is the intimate blending of 
the one with the other. The whole scene in this respect is 
one of the greatest confusion, and certainly if the igneous 
origin of granite were not supported by appearances more 
indicative of a platonic formation than those observable 
here, its synchronism with the greywacke, and perfect simi- 
larity of formation, would be based on no insecure founda- 
tion. 

To describe all the minute modes of junction of the grey- 
wacke and the granite at this point would, if the nature of 
the ground did not render it impossible, be an uimeeessary 
labour; we shall, however, give a detailed account of their 
junction taken as a whole. When considered as a muss the 
* granite of this point appears to be chiefly distributed through 

the greywacke in the form of veins, which occur of all mag. 

nitrides, and run courses which in some instances are al- 
most straight, while in others they are highly tortuous* On 
examining the immediate planes of junction of the granite 
with the greywacke, these will be found to vary much 
in appearance, sometimes both rocks having a decided 
and well marked boundary, while at other times they snake 
a gradual transition into each other. Throughout the* saute 
vein both of these appearances may sometimes be observed ; 
one part, in some instances, affording a distinct separation* 
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while in another there is so complete an intermixture, that 
it is almost impossible to tell where the one rock begins, and 
where the other ends. The size of the veins bears no rela- 
tion to the degree of intermixture of them with the grey- 
wacke ; on the contrary, a very large vein may pass into 
the rock, or it may not, or a small vein, in size perhaps not 
exceeding three or four lines, may be completely commingled 
with the greywacke which it traverses, or may have a de- 
terminate outline. 

In its mineralogical structure, the rock which forms the 
veins frequently differs from that which constitutes the larger 
masses. The several components, the quartz, felspar, and 
mica, or the felspar, quartz, and hornblende, become inti- 
mately and obscurely intermixed with one another; and in 
many places the veins are composed of an intermixture of 
quartz and felspar, which is sometimes so perfect that the 
veins appear to be composed of a very compact felspar. 

The appearances which the greywacke exhibits when 
in the neighbourhood of the granite and syenite, are ex- 
pressive of indurating or altering causes: in every instance 
it becomes compact, the slaty varieties passing into a spe- 
cies of felspar, not unlike some clinkstones. In both the 
granite and the greywacke, shifts may in some places be 
observed ; the sides of these shifts, however, are so inti- 
mately connected as to render it highly probable that they 
have taken place before the granite was in a perfectly con- 
solidated state. In regard to the stratification of the grey- 
wacke, it varies in regularity ; sometimes the rock being per- 
fectly amorphous, while in other places it exhibits a more 
or less heckled structure, the strata then dipping to the S< 
S. E. at angles between 80° and 70°, and resting upon the 
principal mass of granite and syenite. In one or two places 
layers of quartz occur in the greywacke ; in every instance, 
however, these are to be observed only near the granite ; fiL 
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brous amethyst is also to he found at some points* Near an 
isolated rock called Lot’s Wife, a vein of felapnr-porphyry 
crosses the strata of greywaeke, into which, at the {dunes 
of" contact, it is gradually found to pass* 

Having described the appearances at the Needle's hive, 
we shall next notice some other localities where the grey, 
wacke is connected with granite. 

On proceeding along the hank of the Lady land burn, a 
streamlet which crosses the road about a mile and a half to 
the south of Kirkbean, the grey wacke is found in various 
altered positions, dipping at high angles, and in some {daces 
also much contorted. In several parts veins of felspar 
porphyry cross the strata, but junctions arc* in no place visi- 
ble. In mineralogical character these porphyry veins pre- 
sent a perfect similarity ; they are composed of a compact 
light reddish-brown felspar with imbedded crystals of fid- 
spar, being identical, in every respect, with other porphy- 
ries' associated with the same strata in other parts of this 
great transition district. As an examination of the bed 
of this bum appeared to afford a chance of again olv 
serving a junction of the syenite with the greywaeke, we 
traced it through its whole extent, but unfortunately the dm 
sired contact was not visible. In the Kirkbean burn, how* 
ever, almost at its source there is a distinct exhibition of 
the junctional relations between the granite and the grey- 
wacke. In the other parts of the bed of this stream there 
is nothing interesting exposed : there ate a few porphyry 
and felspar veins, but beyond their presence little else am 
be made out ; they cross the strata and arc frequently many 
yards in breadth. As in the other points when* tin* contact 
of the granite and grey wacke is exposed, the strata are here 
found to 'abut against the unstratified rocks at high angles. 
Some of the varieties are highly quart zose, and approach 
almost to sandstone. Concerning the characters of the 



LOCH KEN DISTRICT. 


151 


greywacke when next the granite they are interesting and 
completely different from those exhibited at the .Needle’s 
Eye, inasmuch as the slate invariably passes into a perfect 
slaty aggregate of brown micaceous scales. In regard to 
the positions of the two rocks to each other, they are rather 
remarkable : there is the most perfect intermixture,' the 
one with the other ; layers of granite, in many instances, not 
more than two or three lines in breadth occurring completely 
isolated in the strata, and without any visible connexion 
with the main mass of the rock. The very reverse of this 
is' also, in many places to be observed, masses of the slate 
altered into brown mica, occurring imbedded in the granite. 
In their position these granitic masses enveloped in the slate 
agree with the greywacke, conforming in every instance 
with' the contortions visible in it ; a circumstance which very 
frequently attends' junctions of granite with stratified rocks. 
At the planes of junction 1 here there is never to 1 be observed 
a well marked boundary line ; on the contrary, there is a 
transition of both rocks into each other, of such a nature 
that, if a theory concerning the origin of granite were to be 
formed only from the phenomena of this point, it would in- 
cline any one to consider both mineral masses' as merely mo- 
difications of each' other, and the effect of one and the same 
cause 'or system of causes. 

XL L&ch Km District® 

Another group of granitic rocks is met with in the neigh- 
bourhood of Loch' Ken in Kirkcudbright ; as several j unc- 
tions, however, of these rocks with the greywacke have 
been described in the Transactions of the Royal Society of 
Edinburgh, we shall here only notice a 'few localities shortly. 

* The geognosy of this district is described by Dr Grierson in a me- 
moir and map kid before the Wernerian Society, and published in the 
3d volume of the Annals of Philosophy, and also in a memoir in the 2d 
volume of the Wernerian Memoirs, entitled “ Mineralogical Observations 
on Galloway.” 
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Proceeding from the village of New Galloway, clown the 
western bank of Loch Ken, the greywaeke strata are found 
ranging in a vertical position S* W. and N. E.> a position 
which they preserve very generally over this country. 
About a quarter of a mile to the south of the ancient 
castle of Kenmore we meet for the first time with the granite 
of -the Ken district* It is here a compound of brick-red 
felspar, quartz, and mica, and for a considerable way the 
loch is skirted by a narrow band of the transition rocks. 
With the exception, however, of the junction of the Windy 
Shoulder, which has been described in the volume we have 
referred to, we only noticed one on the bank of the loch, and 
this is not traceable for more than a foot or a foot and n 
half. The greywaeke, which, at a distance from the granite, 
is perfectly characteristic: and similar to that of other quar- 
ters in the south of Scotland, acquires, on approaching it, 
the aspect of an indurated felspathic sandstone, containing 
a few very minute scales of mica ; at the junctional planes 
it exhibits a tendency to pass into the granite, in a mariner 
evincing, however, no greater or more remarkable* changes 
than those which are often found attending junctions of 
trap-rocks with sandstones and shales. 

The other point where we had an opportunity of exitinb 
ning junctional relations, was at the east end of Loch Stronn, 
and at this point the nature of the ground renders these more 
apparent. Near that part of the loch, from which the Black 
Water of Bee rushes, a vein of granite traverses the grey* 
wacke ; it is not found in union with the principal mass, 
though its joining it near this is probable from the circum- 
stance of the granite forming the bed of the loch here. The* 
visible length of this granite vein is thirty feet, being at its 
greatest breadth one foot, from which it gradually diminishes 
until at last it terminates in a mere thread. Very ■generally a 
layer of massive quartz intervenes between the granite and the 
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grey wacke, and traverses the latter in numerous veins. The 
grey wacke is intimately connected with the granite at the 
junction ; but there is no transition into any rock which 
can with any degree of propriety be referred to the primitive 
series of the Wernerian geognosy. The granite which occurs 
here is a compound of a yellowish- white felspar with the ac- 
companying minerals of quartz and mica. Another locality 
which we examined for the purpose of noticing the altering ef- 
fects of granite was at the old bridge of Dee, about half a mile 
to the south of Clatteringshaws toll-bar. The grey wacke 
here is indurated, but it is still greywacke, and abuts at a 
considerable angle against the granite which has upraised it. 

III. Loch Loon District* 

The third granite group, which is associated with the strata 
of the south of Scotland, is that of the district of Loch .Boon ; 
and as connected with that metamorphie theory, which sup- 
poses that the gneiss and mica-slate strata are only altered 
sandstones and shales, the junctions exhibited in this quarter 
are interesting. To trace the connections of granite with its 
associated strata, and to examine the appearances observable 
at their junctions, has long been an object of geological inves- 
tigation. In the generality of cases, however, this examina- 
tion can only he made in regard to the contact of granite 
with rocks which, though stratified, are nevertheless a com- 
plete crystalline aggregate, and bear impressed upon them 
characters as completely indicative of a consolidation from a 
state of fluidity as the unstratified granitic masses which oc- 
cur among them. If we wish to discover, therefore, whether 
such rocks have lost their original mechanical characters by 
the action of the granite, it is evident that we must endea- 
vour to find an indubitable mechanical rock so connected with 

• Vide Dr Grierson's Memoir on the a Mineralogy of Galloway/* in 
voh 11, Mem. Worn. Soe.> for his description of the granite and grey- 
wucke junctions in this district. 
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granite, that it is to be considered in circumstances which 
are fitted for its undergoing a metamorphosis. It is not 
enough to state that gneiss and mica-slate are metamorphic ; 
but to prove that they are, it is necessary to find a mechani- 
cal deposit becoming a gneiss or mica- slate. If an object 
undergoes a metamorphosis, the fact of its having done so, 
is only to be believed from the evidence of the senses in wit- 
nessing the change, or from finding the original substance 
in all states between a complete and gn incipient alteration. 

The junction of granite and greywacke at Loch Boon, 
affords- no support whatever to the doctrines to which we 
have alluded, and certainly if such a theory is tenable, this 
locality is one where we might expect to find appearances 
in favour of it. On both sides of the loch, a junction of 
the granite rocks with the greywacke is visible. On the 
west side, however, these appearances' are best exposed, and 
we may remark that perhaps no part of Scotland exhibits, 
in a more clear or marked manner, the connections of gra- 
nite with stratified rocks. For many yards the junctions 
of the two rocks are exposed in the most satisfactory man- 
ner, veins of granite traversing the vertical greywacke strata 
in all directions, and in some instances crossing them at 
various angles with the planes of stratification, while in 
others they run parallel with them. In breadth, tin 4 gra- 
nite veins vary from six or seven foot to the smallest size, 
and at their planes of contact with the greywacke, there* in 
in general an intimate commixture of both rocks, the 
larger granite veins containing numerous variously sized im- 
bedded angular fragments of the greywacke. The rocks 
on the side of Loch Boon which exhibit the junction af- 
ford every facility for examination, and from the action of 
the water they are almost as smooth as if they had been po- 
lished by art : the veins even of the smallest size may, 
from their resisting the weather better than the greywacke, 
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and standing out in strong relief, be investigated through- 
out their most minute ramifications. As an interesting cir- 
cumstance in regard to this junction, we may state, that 
the granite does not disturb the direction of the strata in 
any instance. Thus, although they are traversed in every 
possible manner, still they preserve the same N. and S. di- 
rection which they had when at a distance from the granite. 
It is to be particularly noticed also, that the lines of direc- 
tion,, when visible in the imbedded masses, agree with those 
of the strata. 

At a distance from the granite, the grey wacko of this 
district, exhibits only the usual aspect, but when in contact 
with it, it affords a different series of characters, and is then 
generally composed of very minute crystalline grains of 
white felspar and mica, with a slight intermixture of quartz. 
It has a perfect granular structure, and exhibits nothing 
which approaches either to gneiss or mica-slate,' but, on the 
contrary, is only to be considered as a grey wacko which has 
lost its mechanical aspect through the influenceof the granite 
rocks which rise through it* The granite of Loch Boon 
is of two kinds, the one being a compound of red felspar, 
quartz, and mica, the other of white felspar, quartz, and 
mica ; hornblende frequently enters into its composition, pro- 
ducing then a characteristic syenite. The only structure 
observable is the tabular, but of this even there are no vary 
marked examples. 

IV. Junction of Granite and Stmdshmv in Arrau * 

The details we have just given, it is needless to say, prove 
that in Scotland there is a granite formation newer than the 
transition strata. We shall, however, adduce an instance of 
true mineralogieal granite being also newer than the old 
red conglomerate. 

• Dr Grierson, in his “ Mineralogieal Observations in Galloway,”* 
describes this altered greywaeke as a compact gneiss. 
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The junctional appearances of the granite and sandstone, 
to which we refer, occur in the island of Arran, and are only 
to be observed in a stream which enters the sea near the 
village of Cony. At this point, when at a distance from 
the granite, strata of slate-clay and red sandstone are found 
dipping S. S.E. at 80°, the sandstone frequently passing in- 
to conglomerate, and containing rolled masses of quartz- 
rock. On advancing from the sea to the mountain, how- 
ever, the rocks progressively assume a greater inclination, 
till at last, near a mural escarpment of granite, they assume 
a nearly vertical position ; the stratified arrangement of the 
sandstone also, which is in general perfectly distinct, be- 
comes then very much obliterated, and the red colour of 
the strata entirely disappears. At the immediate junction 
of the sandstone and granite, which is only visible for about 
four feet, the former passes into a perfect granular quartz- 
rock ; the granite also exhibits characters completely dif- 
ferent from those which it has when at a distance from the 
sandstone, and instead of being a distinct crystalline ag- 
gregate of quartz, felspar, and mica, it becomes a rock 
composed entirely of the two first, which are not arranged 
in distinct granular concretions, but, on the contrary, are 
blended intimately the one with the other. From the great, 
thickness of the series of clay and chlorite slates, which 
in every part of Arran, with the exception of a short dis- 
tance along the base of the bills which rise above (forty, 
lies always between the granite and the secondary rocks, il 
is vain to seek for junctions of the granite and the sand- 
stone in other parts of the island. The one, however, winds 
we were fortunate enough do find, though of limited extent, 
renders the fact that the granite has been protruded after 
the deposition of the sandstone sufficiently evident. In a 
paper published by Messrs Sedgwick and Murchison, m 
the Transactions of the Geological Society of London, “On 
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the Geological Relations of the Secondary Strata in the 
Island of Arran, ^ it is stated “ that the granite could not 
'have been in a fluid state at the time of its elevation ; for, 
had that been the case, it could never have risen into lofty 
mountains, and mural precipices, overhanging the second- 
ary strata, without ever flowing over their broken edges, or 
penetrating their mass in the form of dykes” These rea- 
sons appear, however, in no way sufficient to prove that the 
granite of Arran has been elevated in a solid state, after its 
fluid protrusion through the primitive rocks with which it 
is connected* In regard to its having, unless elevated in a 
solid state, been unable to form 'mountains and mural pre- 
cipices, we have a statement which may as well be applied to 
all the granite and trap rocks of Scotland, as to the granite 
of Arran, and indeed to almost every igneous rock which 
does not occur in streams. Concerning the circumstances 
which have allowed the granite and trap to assume their 
existing forms, this is no place for a discussion ; and be- 
sides, they will suggest themselves on reflection to any geo- 
logist. Data are awanting also to prove, either that the 
granite does or does not penetrate the sandstone ; and be- 
sides, the sandstone is so related to the granite that it might 
be older than it, and still not be traversed by veins ; for, 
as we have just stated, the granite is, with one exception, 
always separated from the secondary rocks by a great for- 
mation of slate, consequently it might easily happen, that 
the platonic rock might be newer than both, and still might 
have not sent; out veins of a length sufficient to invade the 
secondary series. The nature of the ground, however, where 
a solitary instance of the sandstone being in contact with 
the granite may be observed, is such as to render it impos- 
sible to affirm whether the sandstone is crossed by granite 
dykes or not. 
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GEOLOGICAL MAP OB 1 THE LOT ILIANS. 

In this map the several formations are laid down with an 
accuracy as perfect as the nature of the ground allowed its 
to do; the dotted lines which separate the formations being 
intended to express their limits in a general way. 

In regard to the Red Sandstone deposits, we wish to state 
that several others occur in the Lothian s, in addition to 
those which we have marked on the map ; these, .however* 
from being on a small scale, and existing only as deposits 
subordinate to the white sandstone series, we considered 
it unnecessary to exhibit ; in many instances, also, their 
extent of distribution, when compared with the scale of 
the map, rendered this impossible. Several trap-dykes 
have, for the same reason, been excluded ; a few, however, 
have been represented, though on a larger scale than that 
of the map. 

The limestone which occurs in the Lothians we have 
only laid down on those parts where it is quarried or other- 
wise exposed at the surface. Without much chance of mistake, 
however, we might have connected many of these. When the 
covered state of the country, however, prevented us from 
being able to .connect the limestones exposed by natural or 
artificial means, we have coloured the intervening portions, 
as the white sandstone series, from a knowledge that if lime- 
stone did not form the uppermost rockcontitiuoualy, it,, was 
in almost every instance covered only by that group of 
strata. 

By straight lines we have indicated the direction of the 
strata, and, by an arrow placed at right angles to these 
lines, the point of the compass to winch they dip. In se- 
veral instances we might perhaps have drawn lines shew- 
ing the outgoing of a stratum over a very considerable 
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space : this, however, we refrained from doing, as the appa- 
rent accuracy might in many instances have been found by 
other observers to have no existence. Vertical strata are de- 
noted by a line shewing the direction, and by this mark +, 

Plate Explanatory of the colours used in the sections, 

Plate I* Fig. 1.- — Uneonformable position of the red sandstone 
and transition strata. Heriot Water, Berwickshire, 

Fig. 2.— Section near Red Hough exhibiting the same 
appearances. 

IL Fig. 1 .— Sectional view of another junction of the tran- 
sition and secondary rocks, neat Red ITcugh. 

Fig, 2. — Ground plan affording the same appearances. 
Red Hough. 

III, Fig. 1 . — Greenstone traversing and overlying sandstone. 

Bt Leonard's Hill, 

Fig. 2. — Greenstone enveloping masses of sandstone and 
overlying arenaceous limestone. Salisbury Crags, 
(The masses of sandstone are on a larger scale than 
the rest of the section,) 

Fig, fh— Greenstone overlying and fracturing arenaceous 
limestone. Salisbury Crags* 

IV, Section of the central part of Salisbury Crags. Here 

the greenstone is found to have both contorted and 
enveloped masses of the sandstone. Upraised strata 
of sandstone are also found overlying it. 

V, Fig 1 .—Shift in sandstone. Cat Nick, Salisbury Crags, 

f ig, 2. — Vein of greenstone traversing tin* greenstone 
and sandstone of Salisbury Crags* This point is one 
of the few in the Lothians where there are indication# 
that the trap- rocks of the district are the formation 
.of more than one epoch. 

VL Fig. 1 .—Sectional view of the northern part of Salisbury 
Crags. 

Fig. 2,— Greenstone porphyry overlying ami enveloping 
strata of white sandstone* Northern front of Arthur 
Beat* 

VII, Fig. 1 .—Sectional view of Arthur Seat, partly ideal* 

Fig. 2* — Section shewing the probable relations of the 
basalt which forms the summit of Arthur Beat, to the 
greenstone and sandstone of Salisbury Crags. 

Fig, fh- — Section from the Cal ton Hill to Leith, (The 
greenstone rocks of .Loci tend and Restalrig are on a 
larger scale than the rest of the section*) 

VII L Fig. 1.— - Greenstone traversing shale* St George's 
‘Well, Water of Leith. 

Fig* 2, —Ground plan of greenstone vein traversing 
shale, St. George's Well, Water of Leith* 
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Pi«at»VIII. Fig. 3. — Greenstone traversing sandstone ; Bell's Mills 

Water of Leith. (Sir J. Hall made the first of Ism 
interesting experiments in regard to slow refrigeration 

on specimens of this rock.) 

IX. Greenstone enveloping masses of slate and sandstone* 
Hound Point, 

X. Fig, I.-— Felspar vein traversing sandstone and passing 
into greenstone. Inch. Colne 
Fig. 2.— Vein of greenstone traversing sandstone con- 
glomerate. Cairn Mitir. 

Fig, 3. — Greenstone traversing and overlying red sand- 
stone. Sunny side Quarry. 

Fig. 4. — Junction of greenstone and red sandstone. 
Wlutberry 'Point. ■ 

XL Fig, 1. — Greenstone traversing and enveloping masses 
of red sandstone. Dunbar Castle. 

Fig. 2.-— Greenstone dyke traversing sandstone ; near 
Broxmouth. 

XII. Fig. 1. — Trap-veins traversing sandstone conglomerate, 
Stotan Cieugh. 

Fig. 2, — ^Felspar veins traversing greywaeko. Fassney 
Witter. 

Fig. 3. — Trap overlying strata of mountain limestone 
and trap -tufa, Kirk ton,, Bathgate. 

XIII, Fig. L— Greenstone traversing sandstone and enveloping 

slate-clay. Wmchburgln 

Fig. 2,— “Greenstone traversing and overlying sandstone, 
Wincbburgh, ' 

XIV, Greenstone cliff near the harbour of Aberdour, in which 

are enveloped masses of sandstone and slate-day, 

XV, Fig. 1.— Greenstone traversing sandstone and shale* 

near Alexander's Crag, 

Fi|. 2.— Felspar vein traversing the coal series. Whinny 

XVI. Strata of sandstone and limestone traversed by a vein of 
felspar and overlaid by greenstone. Tyrie near K If kiddy. 
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DESCRIPTION OF THE FIRTH OF FORTH, 

In connection with the study of the species in Natural His- 
tory which belong to any particular district of land and 
water, some consideration is due to the ascertainable circum- 
stances by which its capabilities, as an abode of animated 
nature, can be determined. On this account, a short notice 
of the general character of the river Forth and its estuary, 
cannot be out of place as a preliminary to a paper on the 
Fishes to he found there, A notice of this kind must ne- 
cessarily be imperfect, not less owing to the brief space 
that can he devoted to it, than to the investigation of the 
fads becoming difficult, nearly in proportion to their inte- 
rest and immediate bearing on the subject* And, indeed, 
all that I can promise under this head is, rather to indicate 

** The Werner Jam Natural History Society's honorary Premium of a 
gold medal, value Ten Sovereigns, was adjudged to Dr Parnell for this essay, 
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than, to investigate some of the most important points that 
deserve to he inquired into. 

The physical geography of the German Ocean, of which 
the Firth of Forth is so large an estuary* should not be 
omitted in an extended investigation of such a kind ; tile 
shallow bottom of that sea, the peculiarity of its tides* 
and the immense banks that traverse it* one of which juts 
out from, the entrance of the Firth of Forth to a distance 
of one hundred miles north-eastward;, cannot but exert a 
decided influence on the determination of the kinds of 
Fishes that frequent its estuaries, A comparison also be- 
tween the physical geography and natural productions of 
this Firth, with those of the other estuaries of the same sea. 
such as the Firth of Tay, the Humber, and the Wash, 
would prove a source of interesting investigation. 

But to proceed to the Firth of Forth itself, which is more 
than enough’ for my limits at present. The breadth of this 
estuary, at its junction with the ocean, as measured from Sf 
Abb’s Head on the south side, to Fifeness on the north, 
does not fall short of thirtydive or forty miles i if coot facts 
rapidly from, these points, so that, between Flic Point and 
Yellow Craig, though no more than ten miles above Fineness, 
and owing to the trending eastward of the southern border 
not less than twentydive miles of St Abb’s Head, the breadth 
does not exceed seven miles. From there it expands into « 
wide basin, the greatest extent of which, between Mussel- 
"burgh and Largo, is not much short of twenty miles; while 
its medium breadth, as between Guillem Point and Buck- 
haven, is about twelve miles in a straight line. Above, it 
contracts again to nine miles, and proceeds, gradually be- 
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coining narrower, through a course of nine or ten miles to 
Queensferry, where it is about two miles across. Here it ex- 
pands again in a beautiful basin, varying in width from 
three to four miles, through an extent of thirteen or four- 
teen miles ; above this it assumes more of the character of 
a river, and here, therefore, the estuary may be said to ter- 
minate. 

The Islands of the Firth are important in its physical geo- 
graphy, as exerting an important influence on its currents, 
and thereby on the depositions from the water at the bottom, 
and on its encroachments on its banks. The Bass, distin- 
guished as the abode of the Gannct (Susa Bassana) ; and the 
May, on which alight-house is situated, are the most conspi- 
cuous near its junction with the ocean. Higher up, Inchkeith 
occupies the middle space near the upper contraction of its 
greatest basin, and determines, by its influence on the tide, 
the banks, channels, and bays, through an extent of several 
miles. Between this island and Quecnsferry, Cramond 
Island, Inch Miekery, and Inchcohne, intersect the Firth 
nearly in a line across, being at the distance of three or four 
miles from Queemferry. Inchgarvey, the highest island that 
deserves notice, occupies the middle of the contraction be- 
tween North and South Qucensferry. 

The '.Depth of the Forth, below the Isle of May, is up- 
wards of thirty fathoms, declining to fourteen or fifteen 
fathoms, as the northern or southern border is approached. 
In the first contraction, between Elio point and Yellow 
Craig, the greatest depth is about twenty-eight fathoms ; 
from which, in the middle of the channel up to Inchkeith, 

r. 2 
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the depth varies to sixteen or seventeen fathoms. From 
Inehkeith a great bank, termed the Middle Bank, extends 
towards Hound Point : oil the north of tins bank runs a 
deep channel, named the North Channel, the depth of which, 
varies from sixteen to twenty-live fathoms in its direct 
course. On the south side, in the neighbourhood of Leith, 
numerous rocks project, between which and the middle 
bank there is a channel, termed the South Channel or Leith 
Roads, which varies from, three to sixteen fathoms in depth. 
Between South Queensferry and Inchgarvey the greatest 
depth is about nine fathoms ; but between that island anti 
North Queensferry the depth increases to thirty-seven fa- 
thoms, which is the greatest depth observed above the Isle 
of May. At a short distance above this point, the depth 
is still twenty-one fathoms; from thence the basin gradual., 
hr shallows upwards* 

Numerous streams pour* them selves into these basins of 
the Firth, among the principal of which are the Tyne, the 
Esk, the Leith, the Almond, and, Avon, on the south side ; 
while the Leven, arising from Lochleven, is the only con- 
siderable stream which joins it on the north side. 


The Forth itself,, one of the largest; rivers in Scotland, 
arises from the north side of Benlomond : it is first called 
the Avendow or the Black River, and receives the name of 
Forth on entering the parish of Port: it then expands into a 
lake (Lochard), and flows through the vale to Stirling. Here 
it is augmented by the addition of the Teith and the Allan, 
and, after taking a winding course of twenty- four mik*s, 
finishes by joining with the termination of the estuary. 

The first part of the course of the river Forth is through 
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deep day ; it then takes its course through a country con- 
taining extensive beds of coal, limestone, and ironstone, so 
that, under the lowest part of the river and the highest ba- 
sin of the Firth, coal is dug on both sides from beneath the 
channel. 

Thick beds of alluvial clay and copious depositions of 
sand are found on both sides of the Firth, wherever the so- 
lid rock does not appear. Between Musselburgh and G nil- 
ion Point, numerous patches of turfy beach, over which the 
tide rises, are met with. The Firth appears, on account of 
the large extensive sand-beds, and the immense quantity of 
alga) wine!) it contains, to be favourable for the deposition 
of tile spawn of fishes. How far the Firth is fitted to he a 
receptacle fishes, by the kinds of food favourable to their 
increase which it supplies, is a question that can be but im- 
perfectly answered at present. Molluscous animals, which 
certainly constitute the chief food of fishes, next at least 
to their own tribe, abound in the Firth ; but, as yet, little 
is known as to the comparative favour in winch the several 
species of these are held among fishes, nor have we any 
means of ascertaining the relative proportions in which the 
different molluscous animals found in it abound. 

As might be anticipated, from the extent and irregulari- 
ties of this estuary, the tide derived from the German Ocean 
exhibits some anomalies. The tide Hows to a mile from 
Stirling Bridge, a distance of near eighty miles from the 
ocean in a straight line. It is there interrupted by a rock 
which crosses the river, and at stream tides the rise on that 
rock is five feet. The regular flow and ebb of the tide is 
twice in twenty-four hours, but both run about two hours 
longer in the middle of the channel than along the shore. 
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Above Queensforry some singular irregularities, termed 
Leakies, occur. Before high-water the tide begins to ebb, 
then, after a time, turns and continues to flow till high 
water; also before low water the tide begins to flow, then 
turns and ebbs till low water. This lias been ascribed to 
the contraction at Queensferry; — enough of water cannot 
in consequence flow in to supply the level places of the 
shore ; the tide therefore flows back from the river to serve 
this purpose. The velocity of the tide varies in different 
parts of the Firth, and this variation is connected with the 
place of the moon and the force of the winds. 
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CLASS PISCES. 

Verfebrated animals with red blood respiring by gills or 
Immobile, and moving in water by the aid of fins, 

SUB-CLASS L— PISCES OSSEI. 

Bones fibrous ; cranium divided by distinct sutures, 
branehhe free, membrane furnished with rays, 

ORDER I. — AC ANTE OF TER Y G II. 

First portion of the dorsal-fin, or the entire first dorsal, 
when two are present, with simple spinous rays ; first ray 
of the anal fin always spinous, and generally the first ray 
of the ventrals. 

Family L PE RC I D/E. —Operculum, or preoperculum, 
denticulated or spiny ; scales generally ciliated ; jaws, front 
of the vomer, and almost always the palatine hones, furnish- 
ed with teeth. 

Genus PER CA. — Dorsal-fins two ; preoperculum notch- 
ed below ; operculum ending in a flattened point ; tongue 
smooth, without teeth. 
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Peeca fmjvxatims.* — 1 Tim Perch* 

Specific) Characters*— Back dusky green ; sides with dusky hands. 

fiescriptwn*—. From a specimen nine inches in length. Hotly ra- 
ther deep ; hack arched; sides compressed, marked with about six dark 
brown bands passing from above downwards. Colour above the la- 
teral line dusky green, below it rather lighter, with a tinge of rod ; 
belly white ; dorsals and pectorals light brown ; anal of a rich scar- 
let, as well as the ventral and caudal fins ; posterior portion of the 
first dorsal occasionally black ; irides bright yellow. Teeth small 
and.fme in both jaws, as well as on the vomer, palatines, and pha- 
ryngeals. First dorsal fin commencing over the posterior half of the 
operculum, and ending within a short space of the origin of the se- 
cond dorsal ; all its spines sharp and stout ; the third and fourth the 
longest ; the remainder gradually decreasing. Second dorsal fin soft, 
and flexible, with each ray, except the first, branched at the summit. 
Anal fin commencing in a line under the fourth ray of the second 
dorsal, and terminating under the last ray but three of the same fin ; 
first two rays spinous, shorter than the third, which is soft and flexi- 
ble, as well as the remaining rays in that fin. Pectoral fin taking 
its origin in a line under the second ray of the first dorsal, ami ter- 
minating in a line tinder the ninth or tenth ray of the same fin. Anal 
fin placed rather behind the origin of the pectorals ; first two rays 
spinous, much shorter than the others, which are branched and flexi- 
ble. Tail forked ; the middle ray rather more than half as long m 
the longest ray in the same fin. Margin of the proopcrculutn finely 
serrated, the teeth being stronger on the lower border ; operculum 
triangular, terminating behind in a long flattened point. Body co- 
vered with hard scales, strongly ciliated at their free margins, render- 
ing a roughness to the surface of the fish when the hand h passed 
from tail to head. Lateral fine commencing over the operculum, tak- 
ing a course nearly parallel with the lino of the dorsal curve, ami 
ending at the base of the middle caudal rays. Number of fm rays—* 

1st D. 14 ; 2d JX 16 ; F. 14 ; A, 10 ; 0. 17 ; V. «. ' 

The only British fish it is likely to be mistaken for is 
the Boss, the tongue of which is covered with teeth ; where- 
as that of the Perch is perfectly smooth, 

' ’ * Percafluviatilk. Cuvier et Valenciennes, Hist, Nat. dm Poiss.^Ynr 
rail, Brit. Pishes.' — Pennant, Brit ZooL^Domnm, Brit Bhfm^V\mi\m ' 
Brit Ammak.^Lixmmm, Sysl iVa^Blocb, /oWU-Jenyns, BHt Vert* 

Irate Animals. 
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According to the arrangement of Baron Cuvier, Britain 
possesses but one species of the genus Perea, universally 
known by the name of Common Perch. In general it is a 
gregarious fish, found inhabiting most of the lakes in Scot- 
land, as well as those in England and Ireland. According 
to Cuvier, it occurs over the whole of the temperate parts 
of Europe, as well as in most of the northern districts of 
Asia. In the neighbourhood of Edinburgh it is of common 
occurrence, particularly in the Union Canal, Ducldingston 
Loch, and Lochend. It is met with in some of the rivers 
leading into the Forth, and, on some few occasions, speci- 
mens have been taken in the estuary itself; but when 
found in this latter situation, or in brackish water, it has 
been carried down, through the medium of high Hoods, from 
some distant pond. Pallas, it is said, found perch in the 
Caspian Sea, 

The habits of the perch most persons arc acquainted with. 
It prefers deep lochs or canals, or those slow-running wa- 
ters, where the banks are shaded and covered with weeds, 
in preference to the more rapid running rivers, so favour- 
able to the habits of most of the fresh-water fishes. Perch, 
on some occasions, attain to a large size. Bloch alludes to 
one, the head of which alone measured twelve? indies in 
length. Pennant speaks of one taken in the Serpentine 
Itiver, in Hyde Park, which weighed nine pounds. Colonel 
Montagu saw a perch of eight pounds weight taken in the 
Avon, in Wiltshire, by a line baited with a roach. In 
Loch Lomond it is not unfrequenlly taken of the weight 
of five pounds, but beyond that it is seldom met with* 

The spawning seasonof the perch is about the end of April, 
when the ova, as noticed by Aristotle, are united together by 
it viscid matter in lengthened strings. Bloch has observed 
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the same appearance while a fish was depositing its .spawn 
in a vessel kept in a room* The number of eggs that are 
sometimes found in an ordinary-sized perch* is said to 
amount to nearly a million* The principal food is insects, 
worms, and small fishes. It is very tenacious of life, and 
will live several hours after it has been taken from the 
water. As an article of food it is very wholesome if in 
season, when the flesh is white, firm, and well-flavoured 
It is out of condition in April, May, gnd June. 

Genus LABIiAX . — Dorsal fins two; scaly operculum 
terminating behind in two spines; body covered with bard 
scales ; tongue rough with teeth ; preoperculum toothed. 

Labiiax l errors,* — T he Bass. 

Specific Characters . — Operculum with a dusky spot; vcntmls 
whitish. 

Description * — From a specimen fifteen inches in length * Body 
more elongated than that of the perch ; colour of the back dusky 
grey ; sides rather lighter ; belly silvery-white ; gill-covers tinged 
With yellow ; operculum with a large dark spot on its upper anil 
posterior border ; dorsal, caudal, and pectoral fins dusky’; vcntmls 
whitish. First dorsal fin commencing over the middle of the pecto- 
rals, and ending in a line a little anterior to the vent ; all the spines 
stout, taking a slight curve backwards ; the first and last ray of 
equal length ; the third, fourth, and fifth, the longest, Bocond dor- 
sal fin commencing immediately behind the termination of the first; 
all the rays soft and flexible, except the first, which is sharp and 
spiny ; the anterior rays longer than the terminating ernes. Anal lln 
a little smaller than the second dorsal, and placed mthof nearer the tail. 
Ventral fins commencing behind the origin of the pectorals. Tail l li- 
mited when expanded, twice and a half the length of the middle ray. 
Scales rather large and hard ; ciliated at their free margins ; subopot- 
culum without serratures; preoperculum notched below, and serrated 
on its posterior edge; operculum ending in two points directed 
backwards ; body, cheeks, operculum, and proopcrculuin, covered 

• Labra.v lupus , Cnv., Tar. Perea ldbnu\ Lin., Fern, Fleim, Horn 
Bass, Sea Perch » 
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with adherent scales* Lateral line taking the curve of the back to 
the commencement of the last dorsal fin, from thence straight to the 
tail ; eyes moderate, placed half way between the point of the snout 
and the posterior margin of the preoperculum : under jaw longest 
when the mouth, is opened half an inch* Teeth small and fine in 
both jaws, as well as on the vomer, palatines, and tongue ; brauchio- 
stegous rays seven. The young fish, as stated by most authors, is 
marked above the lateral line with dark spots. Number of fin rays — 
1st 1), 0 ; 2d IX 14 ; A. 14 ; €. 17 ; Ik 17 ,* -V. 0 ,* Vertebra) 20* 

This fish differs from the Serranus and the Ruffe, in hav- 
ing two dorsal fins; and from the Perch by the tongue be- 
ing furnished with teeth. 

The Bass sometimes attains the weight of fifteen, and, 
according to Duhamel, even of thirty pounds. It was 
known to the ancients, who, on account of its strength, 
activity, and voraciousness, gave it the appropriate name of 
Lupus. In the Mediterranean it is of common occurrence, 
where* it is said to increase to a much larger $pse than on 
our coasts. It does not appear to exist in so great abun- 
dance on the coasts of Scotland as on those of England : 
now and then it makes its appearance in the Firth of Forth, 
more particularly in the months of July and August, when 
it is taken with lines on rocky parts, and occasionally in the 
salmon nets near Queeraferry, The Bass, in general, ap- 
pears to feed on small cntstaeeous anhpak In the stomach 
of a specimen which I examined were found several speci- 
mens of jUtucm linearis , and two of the Cancer Immimr** 
ni% together with part, of a lllamiun ^unnellun. Mr Yar- 
re.ll states, on the authority of Mr Couch, that, it is parti- 
cularly fond of the 0 nisei which art* washed from the rocks 
in stormy weather, when these* fish are seen in pursuit of 
them. Dr Neill took from the stomach of one, the fry of 
the samUaunee, and two young specimens of the father- 
lasher.*' The flesh of this fish is firm and wolUlavourcd, 


9 IVf'rw'rhm Mtmimr.s, vnl, i. 
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particularly in the autumn months, and is said to be greatly 
improved when boiled in salt-water, u Several have been 
retained with success in Mr Arnold’s fresh* water lake, in 
Guernsey, and Dr McCulloch has vouched for the superio- 
rity of the flavour obtained by the change.** The Bass is 
brought occasionally to the Edinburgh market, and sold at 
a low rate* 


Genus TRACRURUS.~V\i* dorsal fin very short, the 
second very long ; operculum furnished with a strong sharp 
spine directed backwards; preopereulum notched below. 


Tracjuinus virKRA.f — Tn k Stinu-Fisii. 

Specific Characters. — Second dorsal-fin with twenty-four rays ; no 
spine before the eye. 

Description . — From a specimen five inches long. Body rather 
elongated ; sides compressed, marked by a number of oblique lines 
forming an angle below the lateral line ,* back nearly straight ; abdo- 
minal line slightly convex. Colour of the back, as far as a little be- 
low the lateral line, reddish-grey ; sides and belly silvery- white ; 
first dorsal-fin black ,* second dorsal and pectorals of the same colour 
’ as the back ; anal and ventrals white ; caudal-fin even at the extre- 
mity, and margined with black.J (Mr deny ns says there 5b a black 
spot at the extremity of the caudal fin.) Scales small, thin, am! en- 
tire ; cheeks and operculum without scales ; eyes moderate, with 

out spines in front, situated high on the head, placed nearer (he point 
of the jaw than to the posterior margin of the preopereulum ; oper- 
culum with a long sharp spine directing backwards over the .shim! 
dor j lateral lino nearly straight throughout its course ; lower jaw 
longest, sloping greatly upwards* Teeth small and lino cm the 
mxillari.es, vomer, palatines and pharyngeans. First dorsal fin com- 
mencing over the base of the pectorals, "and ending in a line with 
the second ray of the anal; all its spines simple and very sharp, 

* Yarrell's British Pishes. 

f Trachmus vipera , Cuv. Yar. Jen. ; T. dram , Pen. Flom. Dtmov. Stint) 
Fish, Otter- Pike, Lesser- Weever, Adder- Pile, Black-Jin. 

J: Dr Fleming states, in his work on British Animals, that the tail h 
rounded, anti that there are two spines in front of the eyes. 
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Hired first nearly of equal, length ; second dorsal-fin commencing close 
behind the first, and ending near the tail, over the last my but three 
of the anal fin ; rays soft and flexible, branched at the summit, gra- 
dually decreasing in height from the fifth ; ventral- fins placed before 
the pectorals, the tips of the rays reaching as far as the vent ; num- 
ber of fin rays- — 

1st I). 6 ; 2d I). 24 ; P. 15 ; V. 6 ; A. 25 ; C, 12. 

It is distinguished from the Great Weaver, T. draco , the 
only other British species in this genus, by having no 
spine before the eyes, and in the second dorsal fin being 
composed of twenty-four rays ; whereas the T. draco has a 
strong hooked spine before each eye, and thirty rays on the 
second dorsal fin. 

Tins fish is of common occurrence on the south western 
shores of Scotland, and more particularly in the Solway 
Firth, than on any other part of the British coast. I have 
seen it captured occasionally on the sand banks off Exmouth, 
on the coast of Devon, and more frequently at Brixham while 
drawing the drag-net. Mr Yarrell says it occurs in the bays 
of Dublin and Belfast, It is met with at the mouth of 
the Tay, but very seldom seen in the Firth of Forth. In 
the year 1831, Mr Stark took specimens on the sands of 
Portobello. It; has been observed once in the sands above 
Queensferry ; and in 1834, in the month of August, a very 
line specimen six and a half inches long was sent me from 
Musselburgh, where it was taken with a hook baited for 
flounders. Since then two other, instances of its capture 
have occurred from the same quarter. It approaches the 
shores only in the warm summer months, when it is found 
inhabiting water from two to three feet deep. During the 
day it conceals itself in the sands, leaving only its nose and 
eyes above the soil uncovered; when approached, it imme- 
diately erects the first dorsal-fin, and if trod on (as frequent- * 
ly happens while persons are bathing), its sharp spines 
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inflict a severe and painful wound, causing the pari; affect- 
ed to swell, and become almost immediately of a dark 
brown appearance, which remains for five or six hours and 
then gradually subsides. The best application for a wound 
of this description is hot water, which relieves the pain 
and diminishes the swelling in the space of half an hour. 
The most common size of this fish is from four to four and 
a half inches in length. Dr Fleming and either au- 
thors state that it grows to the length of a foot ; while 
the oldest fishermen on the Solway Firth never saw or 
beard of one more than six inches long. As an article of 
food it is never made use of. It feeds on crustacoous ani- 
mals and young gobies, and deposits its spawn about the 
middle of spring. 

Family II, LORICATL — -Suborbital bone extending 
over the cheek, and articulating behind with the preopereu- 
lum ; head mailed, or otherwise armed* 

Genus TRIGLA * — Dorsal fins two ; body scaly ; three 
detached rays under the base of the pectorals, 

Titus la cue ulus.*"*' — Tile Red Guunaiul 

Specific Characters — Lateral line crossed throughout its length by 
lines not reaching below the middle of the sides, (See Plate XVII L) 

Descriptions From a specimen fourteen inches in length. Body 
rather elongated; sides rounded, particularly near the cam in I ex- 
tremity ; back nearly straight; head of a square form, failin'-/ ob- 
liquely from the orbit to the point of the snout. Colour of the 
head, sides, hack, dorsal and caudal fins, rose-red ; belly, ven- 
tral, and anal fins, dull white, more or less tinged with red ; pec- 
torals bluish ; scales of moderate, size, ciliated at their free mar- 
gins, rendering the body rough to the touch cheeks and upper 

* Trigtacwmlus, Lin. Cuv. ; T. pint, Bloch, Jen. • T. lineata, Mont. 
Flem. Red Gurnard, Red Crooner t Cuckoo Gurnard . 
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part of the head rough, without; scales ; eyes large, placed 'high on. 
the head ; four spines on the upper and front part of each orbit ; 
operculum with two sharp spines on the upper and posterior border ; 
scapular spines extending back as far as in a line under the third 
dorsal ray ; lateral line commencing over the upper part of the 
operculum, taking a straight course to the base of the tail where it 
divides into two, and extends down the caudal fin, crossed through- 
out its length, with lines half an inch long, placed one-eighth of an 
inch apart ; upper jaw longest. Teeth, small and line in both jaws, 
and on front of the vomer ; dorsal ridge strongly toothed. First 
dorsal fin commences over the base of the pectorals and ends in 
a fine over a little in front of the vent; all its spines simple ; the 
second the. longest, the remainder gradually decreasing ; second 
dorsal fin beginning a little behind the first, and, ending over the last, 
ray of Mm ana! ; all its rays, except tin* first, branched at their sum - 
mits ; anal fin corresponding with the last dorsal, but somewhat 
shorter ; pectorals reaching as far as the first ray of the anal ; ven- 
tral s commencing close under the base of the pectorals, the tips of 
the rays reaching a little anterior to the vent; three detached rays 
under the base of each pectoral fin, the last ray the longest..,,; ’’tail In- 
flated. N umber of fm rays- — 

1st IX 9; 2d IX 18; IX II; <X 12; A, 17; V. «. tmuchial 
rays 7. 

The principal character which distinguishes this species 
from the rest of the gurnards is the form of the mile, which 
crosses the lateral line. (See Plate XVIII.) There is, how* 
ever, a British species {T, Ikwata) that has not, as yet, 
been noticed on the Scottish coast, in which the lateral line 
is also crossed by lines, but these lines 1 instead of reaching* 
only a short way down the shies, pass round as far as the 
anal Jin. (See Plate XIX.) ^ 

The lied Gurnard occurs, on the Devonshire coast, in 
great numbers ; and, on some occasions, thousands of them 
may be seen exposed for sale daily, especially in those small 
towns where the trawl-boat fishing is carried on. Mr Yar- 
n'll states that u it is very common in Ireland, and is taken 
from Waterford on the south up the eastern shore to Lon- 
donderry in the north, but seldom found larger than twelve 
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or fourteen inches in length” On the east coast of Scot* 
land it is seldom seen in any number*. In the Firth* o! 
Forth a few are taken occasionally with lines during the sum- 
mer months, and a solitary specimen may sometimes Ik* 
found entangled in the salmon nets at the lower part, of the 
Firth. The flesh is firm and well flavoured, and held in 
high estimation as food. It spawns about the month of 
June, and continues out of season until August ; from 
October till March it is in the greatest perfection for the* 
table. It feeds principally on Crustacea. 


TlUGLA HIKUNDoA — T lIK SAIT1UIUNK (JlJ&NAlUU 

Specific Characters — Lateral line plain and smooth ; scales end tv 
at their free margins, not ciliated; pectorals reaching beyond tin* se- 
cond ray of the anal (See PL XX.) 

Description. rom a specimen fifteen inches in length. Body rather 
elongated and rounded, tapering from the head to the base of the 
tail ; head of a square form, falling obliquely from the forehead to l he 
end of the nose. Colour of the head, sides, and back, brownish-red. 
tinged with green; pectorals on their inner surface blqkh-gn'en . 
edged and spotted with bright blue ; on their outer surface brownish- 
red; dorsal and caudal fms reddish; ventrals, «anal, and abdomen, 
whitish. Scales rather small, oval, and entire ; head rough ; checks 
granulated, radiating from different centres ; eyes large, placed high 
on the head ; two spines' on the upper and .‘interior edge of each or 
hit ; operculum with two short spines on the- upper and posterior 
border ; scapular spines extending a short way hack, over the base of 
the pectorals. Lateral line straight, perfectly smooth, and slightly 
elevated, commencing over 'the base of the scapular spine, taking a 
straight course to the base of the tail, where it bifurcates ami extends 
down the caudal fin composed of a number of short straight lines 
slightly bent at the lower extremity ; under jaw longer than the up - 
per ; teeth small and fine in both jaws, and on front of the vomer; 
dorsal ridge in young specimens strongly serrated ; when two feet 
in length the semturcs become cremated, and rough. First dor- 
sal fin commencing over the base of the pectorals, of a triangular 

* Triplet hirundo , Cuv., Yarn, Fen., Don., Linn. T.fam. Mont., Flan.. 
Sapphmne Gurnard , Tub-fish, Smooth-sides. 
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form, and terminating in a line over the end of the ventral rajs ; first 
ray shorter than the second, all sharp and spiny. Second dorsal fin 
commencing close behind the termination of the first, and ending 
over the last ray of the anal; tail Hmated ; anal fm corresponding 
with the second dorsal ; pectorals large, reaching a little beyond the 
third ray of the anal ; ventrals terminating in front of the anal aper- 
ture ; three detached rays at the base of the pectorals, of which the 
last is the longest ; number of fm rays — 

1st D. 0 ; 2d D, 1C ; P. 10 ; V. 6 11 ; A, 16. 

Fleming, Pennant, and Donovan, have all very incor- 
rectly adopted the characters of Linnaeus, in considering the 
lateral line of this fish rough ; but on dose examination, it 
is found to be perfectly smooth, which misled Montagu in 
supposing he had obtained a new species, to which he gave 
the name of Trigla hzvis. 

The present fish can be readily distinguished from all the 
other species of gurnards, except the T. lyra, by the lateral 
line being smooth and simple, composed of a number of short 
lines bent at the lower end. (See Plate $0.) 

it differs from T. lyra in many respects, in having the 
scales of the body entire, scapular spines short , and the se- 
cond ray of the first dorsal fin the longest ; whereas t he scales 
of lyra are ciliated , scapular spines extending halfway clown 
the pectorals ; the third ray of the first dorsal fin the longest, 
and the short lines, which form the lateral line, straight (See 
Plate 81.) 

This species is common in the Mediterranean, and also 
on the English coast, more particularly on that of Corn- 
wall, where it is sometimes taken the length of two feet, al- 
though the more common length is from a foot to fourteen 
inches. On the west coast of Scotland it. is of frequent oc- 
currence, but not so on the east coast. In the Firth of 
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Forth it is very rare, the only instance I am aware of its 
capture in the estuary was during the month of August, near 
Queensferry, where it was found in a pool of water left by 
the receding of the tide •, occasionally it is taken beyoiul the 
Isle of May and brought to the Edinburgh Market. The 
ova in the month of January appear to be in a fit state to be 
deposited. Its food is crustaceous animals and small fishes ; 
Its flesh is firm and wholesome, and is considered hy some 
to be superior tothe last species, but in general more dry. 
In the north of Europe it is salted for keeping; it is out of 
season in December, January, and February. 

Trigla guunaudus.*— -The Guev Gurnard. 

Specific Characters. — Pectoral and ventral fins of equal length ; noi 
. reaching to the first ray of the anal fin ; lateral line cremated. (Hot- 
Plate 22.) 

Description. — From a specimen a foot in length. Body elongated 
and rounded, tapering from the nape to the base of the* tail ; back 
straight ; bead somewhat of a square form, falling obliquely from tin; 
forehead to the end of the snout. Colour of the bead, back,' and sides, 
as far ms a little Mow the lateral line, brownish-grey, marked with 
irregular white spots and a few black ones ; dorsal, caudal, and pec- 
toral fins, dusky j abdomen, lateral line, ventral and anal fins, pure 
white. In young specimens, the head, hack, and sides, are red, 
with a black spot on the first dorsal fin ; scales small, ciliated at their 
free margins (Mr Ynrrcll says the scales are smooth) ; head and checks 
rough, with granulations disposed iri lines radiating from dilll-reni, 
centres ; eyes large, placed high on the head ; two spines i„ front of 
each orbit; operculum on the upper and posterior edge ending in two 
spines, the lower ono much the longest ; scapular spine ending in « 
sharp point directing back over tho base of the pectoral fin ; lateral 
line straight, bifurcating at the caudal extremity, and extending 
down the caudal fin, composed, as far as tho base of that fin, of a 
number of elevated scales (in young specimens these scales and 

* Trit/la gurnardm, Cuv., Yar„ Penn., .Ten., Menu, Lin,, Bloch, Dor 
€*rey Gurnard* Crooner in Scotland.. 
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ctorsal ridge are strongly serrated) which in old specimens, together 
■with the dorsal ridge, become cremated,* allowing the finger to pass as 
easily from tail to head as in the contrary direction ; under jaw 
shortest ; teeth small and fine in each jaw and on front of the vomer ; 
first dorsal fin commencing a little behind the base of the pectorals, 
first ray shorter than the second ; second and third rays longer and 
stouter than the rest ; second, cloraal fin commencing at a short dis- 
tance from the termination of the first, and ending in a line over the 
last anal ray ; first rays longer than the succeeding ones ; anal fin 
corresponding nearly with the second dorsal ; pectoral and ventral 
fms of equal length not reaching to the vent; three detached rays 
under the base of the pectorals, of which the last is the longest. — 
Number of fin rays — 

1st D. 8 ; 2d lb 20 ; l\ 0 ; V. 0 ; A. 1 0 ; C, 1 1 ; air-bladder bilohecL 

This species is one of the most common on the east coast 
of Scotland* cc It is taken along the line of our southern 
coast generally ; up the eastern coast going northwards, on 
the coast of Scotland, and at the Orkney Islands ; it is found 
also in the Baltic, and on the west coast 'of Norway ; it oc- 
curs in Ireland in all the localities which produce the red 
gurnard, namely from Waterford in the south, up the east* 
cm coast to Londonderry in the north."’' f 

It occurs frequently in the Firth of Forth during the 
summer months, seldom found higher up the estuary than 
a little above Queensferry. Off Burntisland it is occasion- 
ally taken, but not in such numbers as at the mouth of the 
Firth, Pennant states, a that it sometimes attains the length 
of two feet and a half although one half that size is con- 


♦Mr .TenynSjin his Manual of British Vertebrate Animals, page 34*2, states, 
that the lateral line is sharply serrated* Mr Y artel 1 says the lateral lino 
is strongly marked with a. sharp crest. Dr Fleming in his work, page 21 A, 
mentions, that the lateral line and dorsal ridge (ire serrated. , This diver- 
sity of opinions will he accounted for in the sequel, when. speaking of th« 
characters at different ages of the fish. 

t Y amd Tk Hritish Fishes. 

M S 
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shlerod beyond the average length. It feeds on erustaooa 
and small fishes, and is taken generally with hooks baited 
with muscles; it spawns in May and June, when it fa 
out of season for the table. As food, it is considered by all 
•fishermen to be richer and sweeter than most of the other 
gurnards, although in the market it is less sought after than 
the red gurnard, which is the drier and worse-flavoured of 
the two. 

This fish when a foot in length is distinguished by hav- 
ing short pectoral fins not reaching beyond the vent ; the 
dorsal ridge and lateral line crenated but not serrated, allow- 
ing the finger to pass as freely from tail to head as in the 
contrary direction ; and in having the first three dorsal spines 
granulated; the pectoral fins in all the other species (except 
T. Block'd of Yar.) reach to or beyond the first: ray of the 
anal fin. In a specimen nine inches in length the dorsal 
ridge is partly crenated and partly serrated, the granula- 
tions appearing dirst on the back of those scales nearest the 
tail ; each scale forming the lateral line has a small sharp 
point directing backwards, with two or three granulations 
pointing outwards; the first dorsal fin with a faint dark spot. 
If a specimen seven inches in length he examined, we shall 
find the dorsal ridge and lateral line strongly serrated \ al- 
lowing the finger to he readily passed down, but not in the 
opposite direction ; the first dorsal spine granulated in front, 
the second on the right side, and the third on the left; a 
distinct dark Spot on the first dorsal fin, and a dark hand 
down the middle of the second dorsal In a specimen six 
inches long, the base of the three first dorsal spines is hut 
very faintly granulated ; and in one five inches long the 
granulations are not apparent, and the pectoral fins reach to 
the vent. 



BLOCH’S OURNARD. 


181 


Tricla Blochti.* — Bloch’s Gurnard. 

Specific Characters , — First dorsal fin with a black spot ; dorsal ridge 
strongly serrated. (See PL 23.) 

Description , — From a specimen five inches in length. Body elonga- 
ted, tapering from the posterior part of the head to the tail ; head 
somewhat of a square form, falling obliquely from the forehead to the 
tip of the nose ; back straight. Colour of the head, hack, sides, dor- 
sal, and caudal fins, rose red ; abdomen, lateral line, ventral and anal 
fins, dull white ; first dorsal fin with a large black spot placed on the 
upper part of the membrane between the third, fourth, and fifth rays ; 
pectorals dusky grey. Eyes large, placed high on the head ; two 
spines in front of each orbit, directing backward. Head and cheeks 
hard and rough, with granulations disposed in lines radiating from 
different centres ; operculum ending in two sharp spines, the upper 
not projecting beyond the membrane ; the lower one extending half 
way over the scapular spine ; scapular spine rather long, ending in a 
sharp point directing backwards over the base of the pectorals. La- 
teral line straight, slightly turned at its origin, ranch raised and bi- 
furcated at the caudal extremity ; each scale composing it has two 
teeth of unequal length, the lower one pointing towards the tail, 
the other directing slightly upwards ; the finger can be passed with 
ease down the scales, but not in the contrary direction. Dorsal ridge 
strongly serrated, each scale or plate ending in a sharp point direct- 
ing backward. Teeth small and fine in each jaw, and on front of 
the vomer. First, dorsal fin commencing a little behind the base of 
the pectorals ; first ray shorter than the second, t second and third rays 
the longest ; the remainder gradually decreasing ; second dorsal com - 
mencing at a short distance from the termination of the first, and end- 
ing nearly in aline over the base of the last anal ray ; first rays longer 
than the rest, Anal fin corresponding with the second dorsal ; pec- 
torals reaching to the vent and longer than the veutrals ; three de- 
tached rays under the base of the pectorals, the first shorter than the 
succeeding ones ; tail 1 limited. Number of fin rays — 

1st I ). 8 ; 2d IX 20 ; V. 0; A. 18 ; I\ 0 ; 0. 1 1 ; Branehiostegmis rays 7, 

This fish, according to the statements of authors, is found 
in the Channel of Boulogne, and is very abundant in the 
Mediterranean. It is equally common with the* grey gur- 


* Triple HMiiu Van*. 7\ men his , Cuv., Penn., Jen., Bloch, Montagu, 
f Mr VarioU linn represented the first ray as being kmper than the MeeomI, 
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mard throughout the whole of the British coast* although it is 
said to be of less common occurrence. Colonel Montagu* 
as well as myself, have seen many of these taken on the 
Devonshire coast, by small drag-nets, and returned again to 
the water, the fishermen considering them as the young of 
some of the other species of gurnards, 

* In the Firth of Forth, in the month of August, I pro- 
cured several specimens about three inches in length, above 
North Queensferry, in a pool of water which had been left 
by the tide, where there were at least two dozen ; they re- 
mained in the same station for five weeks, although the 
tide covered them daily with three feet of water ; they did 
not appear in the least shy but swam about in shoals, one 
always taking the lead ; when they were suddenly ap- 
proached they became stationary, and erected their first 
dorsal fin, which, with the black spot on the upper part of 
each, gave the shoal a beautiful appearance ; when they 
were unmolested' this fin "became deflexed. In those I exa- 
mined, their stomachs were filled with small shrimps and 
star-fish. 

The spawning season of this species is not known, as no 
ova has yet been found in it of any size, although specimens 
can be obtained all the year through. 

From a close examination of several specimens of this 
fish, of all sizes, I am induced to consider it as nothing else 
than the young of the Trigia gurnardm or grey gurnard* 
notwithstanding the high authorities of Cuvier, deny us, 
Montagu, and others, who, from personal examination, con- 
sider it as a distinct species. 

The characters by which this fish is said to be distin- 
guished from the grey gurnard, are, first dorsal fin with a 
black spot ; dorsal ridge strongly serrated, and the first three 
dorsal rays smooth, not granulated. These characters de- 
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pend on the age of the fish, as shewn when treating of the 
last species, Trigla gurnardus. Mr Yarrell, in speaking of 
this fish, says, w The spot on the first dorsal fin, however, 
must not be considered as sufficient alone to identify this 
■species ; the two specimens under comparison, both having 
this black spot, are in reality only varieties of the grey 
gurnard.” Certainly if we examine a specimen of T. Bio- 
dm and a full grown one of T, gurnardus , we shall find 
them to differ widely from one another ; but if a specimen 
of either, nine inches in length, be examined, it will be 
found to possess the characters of both, namely, the first, 
dorsal fin will have the rudiments of a dark spot; the dorsal 
ridge partly cremated and partly serrated, the lateral line 
rough and serrated, and the body of a reddish-grey appear- 
ance. Mr Jenyns states that it never attains the size of 
thV grey gurnard* In no instance have I ever found the 
young of the grey gurnard possessing the characters of an 
adult, but bearing always those which are assigned to 
T, Bloclmd 

Genus CO TT US * — Dorsal fins two ; body without 
scales ; teeth in front of the vomer, but none on the pala- 
tines* 

Cottus «cottMira.t — T he Shoat-shned Cor t us. 

Specific Characters * — P reopcrcmlum with three spines, the longest 
not extending beyond the operculum. 

Description . — F rom a specimen a foot in length. .Body ro muled, 
without scales, tapering gradually to the base of the tail ; bead large, 

* Plate 24, is hero added to make the number of the British gurnard* 
complete, and to serve at? a comparison should the fish he found to occur cm 
the Scottish coast. It has recently been added to the British 
Magazine of Zoology and Botany, vol, l 

f (.Mm ampins* Cuv., Yar., Jem, Bloch. St wrlspined Colins* Sm 
Seorpimi, Sea Bullhead, Scotland. 
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armed with spines, Colour of the head, hade, and sides reddish- 
brown ; belly whitish, with large spots of light brown ; all the fins 
beautifully warbled with black and white. The colours arc very va- 
riable, depending greatly on the time of the year in which they are 
examined ; in July and August they are the most vivid, when I have 
found the roe far advanced. Lateral line smooth, rather prominent, 
commencing over the upper part of the operculum, taking a slight 
curve to the end of the first dorsal fin, from thence straight to the base 
of the tail where it terminates ; occasionally there are a number of small 
rough tubercles scattered over the body, sometimes arranged in rows 
presenting an appearance as if there were a second lateral line. (Mr 
Yarrell has well represented this second line in Ids figure of this fish.) 
Eyes moderate, situated rather high, placed nearer the point of the nose 
than to the operculum. In front of each orbit is placed a short, stout, 
sharp spine, and a small tubercle on the upper and posterior margin. 
Operculum with a stout, sharp spine directing over the base of the 
pectorals ; suboperculum with two short spines, one pointing down 
towards tlic base of the ventral fin, the other directing to the first ray of 
the pectoral fin. Preoperculum with three spines; the first, which is the 
longest, points towards the base of the first ray of the pectorals, and 
does not extend beyond the posterior border of the operculum ; the 
second, which arises at the base of the former, is about one-half its 
length, and points towards the base of the tenth ra v of the pectoral ; 
the third, which scarcely projects beyond the membrane, points 
towards the base of the lower jaw. First dorsal fin commencing 
over the middle of the base of the pectorals, and terminating in a line 
over the anterior part of the vent ; all its rays spinous and slender ; 
the middle ones the longest. Second dorsal commencing close be- 
hind the first, and ending rather behind the termination of the anal fin 
its middle rays the longest. Anal corresponding with the second 
dorsal, but somewhat shorter ; pectorals broad and rounded, extend- 
ing rather under the throat, the seventh, eighth, and ninth ray the 
longest; ven frals placed under the base of the lower part of the 
pectorals. Teeth small and fine in both jaws, and on front of the 
■vomer; under jaw the shortest; a conical elevation between the 
nasal spines; tail rounded at the end ; occipital spine short ; scapu- 
lar spine directing backwards and slightly upwards. Number of 
.fin rays — '• 

1st D. 9 ; 2d D. 10 ; P, 10 ; V. 4; A, 11 ; C. 12 ; Bmnchioatcgous 
rays 6. 

It is distinguished from the Coitus hubatts in the lateral 
line being smooth ; the long spine of the preoperculum not 
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extending beyond the posterior margin of the operculum ; 
and in having a conical elevation between the nasal spines. 
Whereas the lateral line in Coitus bnbalis is rough ; the 
spine of the preoperculum extends beyond the posterior 
margin of the operculum ■; and no elevation between the 
nasal spines. 

We have reason to suppose that this fish does not exist 
in the Mediterranean, since Risso makes no mention of it 
in his Ichthyologic de Nice, nor is it found so plentiful on 
the southern coast of England as on the east and west 
coasts of Scotland. It is common in the Firth of Forth in 
the months of July and August, and is found as far up 
as opposite Kincardine, where a few are occasionally taken. 
The fiesh is eaten on some parts of the coast, but is by no 
means considered a delicate morsel. It feeds on Crustacea 
generally, and small fishes, keeps not far from shore, and 
is frequently found in small pools left by the receding tide. 
The common length is from seven to nine inches, although 
occasionally specimens are found to exceed a foot. 

CoTTUS BUBAl.IS.* TiFK LoNG-SI'INKt) CoTTtJS. 

Specific Characters, — Prcoperculum with four spines ; the longest 
extending beyond the operculum. 

Description.— From a specimen live indies in length. Body 
rounded, without scales, tapering gradually to the base of the tail. 
Head large, armed with spines, some directing backwards, others 
downwards. Colour of the head, back, and sides, reddish-brown ; 
belly dull white ; fins more or less mottled with dark-brown, with a 
shade of orange, but very variable ; more brilliant in the spawning 
season. Lateral line elevated, rough, more so behind the pectorals, 
taking a slight bend at its origin and passing straight to tin* tail! 
Eyes nearer the nose than to the posterior margin of the operculum; 

" Collm hubtilus, Cuv., Yar., Jen. Long.spined Callus, Father Lasher, 
Lucky Preach, Scotland. 
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in front of cadi orbit a small sharp spine, ami on the upper ami pos- 
terior margin a small tubercle, whence proceeds an elevated ridge 
passing backwards, terminating in a sharp point. Operculum with 
a strong gra.milat.ed spine directing over the base of the pectorals, 
and inclining a little upwards ; suboperculum with two spines, cute 
pointing backwards, ami the other downwards towards the base of 
the ventral, s. Preoperculum with four spines, the first the longest, 
directing backwards, over the base of the pectorals and inclining a 
little upwards ; the second very short, about one- fifth the length of 
the first, commencing at its base, directing backwards ami outwards ; 
the third similar to the last ; the fourth pointing downwards to the 
base of the lower jaw. First; dorsal fin commencing over the base 
of the pectorals, and terminating in a line over the anterior pari, of 
the vent ; all its rays spinous and slender, the middle ones the longest, 
the last shortest ; second dorsal fin commencing at a short distance 
from the termination of the first, and ending a little 'behind the last 
ray of the anal, its middle rays rather the longest. Tail rounded ; 
anal fm corresponding with the second dorsal, but shorter ; pectorals 
broad and rounded, extending rather under the throat ; sixth, seventh, 
and eighth rays the longest, the remainder on the lower border gra- 
dually decreasing ; ventral, s short, commencing under the base of 
the lower part of the pectorals. Teeth small and fine in both, jaws 
and in front of the vomer, lower jaw shortest ; scapular spine direct- 
ing backwards and inclining a little upwards. Number of fin rays— 

1st I). 8 ; .2d D. 12 : P. 10 ; V. 4; A, B ; 0. 10 ; Branch iostegous 
rays 0. 

This species is distinguished from Caitm mrrpim in the 
lateral line being rough) the spine of the operculum gra- 
nulated ; preoperculum with /owr qmm, the longest reach- 
ing to the base of the pectorals. Whereas the lateral line 
and spine of the operculum in C\ m'orptm are smooth, pre- 
operculum with three spines y the longest not reaching to the 
base of the pectorals. 

It was not until after the appearance of Mr YarrelFs 
.valuable work on the British Fishes, that naturalists in this 
country could distinguish the difference between this and 
the last species, being constantly confounded under one 
synonym, the Father Lasher. 

It is now well known that two species, equally common, 
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are found to inhabit the coasts of Britain, which are not 
only distinguished from one another by certain specific 
characters, but differ likewise in their habits and peculia- 
rities. 

Mr Yarrell, who was the first naturalist to discover the 
Coitus bubalis as British, says that the u Father Lasher is 
immediately recognised by its well-armed head and long- 
spines, but seldom measures more than from six to ten 
inches in length on our shores. During the greater part of 
the year it is to be found on the coast from Cornwall to the 
Orkneys, and is frequently left by the receding of the tide 
in small pools among rocks. The general, appearance of 
the fish is forbidding ; when touched it distends its gill- 
covers, and sets out its numerous spines, assuming a most 
threatening appearance. It spawns in January, and the ova 
at that time are very large, and of a fine orange-yellow 
colour. These are deposited near the sea-shore, frequently 
in the estuaries and sometimes even in rivers ; the fish hav- 
ing prepared itself for this change by its previous residence 
in the brackish water, after which it appears to be able to 
bear either extreme. Its food is small crustaccous animals, 
and it is said to l>e particularly partial to feeding on the fry 
of the blennies. In Greenland it is in such great request, 
that Pallas tells us it forms the principal food of the 
natives, and the soup made of it is said to be agreeable as 
well as wholesome. 11 . Tins fish is as frequently met with in 
the Firth of Forth, as the Coitus scorplus, and is common 
throughout the Firth, but seldom found higher up the 
estuary than a little above Queensferry. Near North Ber- 
wick, as many as nine were taken from a small pool that 
had been left by the tide. The most favourable locality 
for this fish appears to be rocky situations, or where there 
are large stones covered with fuei, among which it secures 
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itself by crawling* a far way underneath; it takes the bait 
eagerly, and a number are taken off the pier-head at Leith 
with hooks baited with muscle. In the stomachs of many 
I found small shells and the remains of star-fish. 

Genus ASPIDOPHOR US ,—\ )orsal fins two; body 
covered with scaly plates; vomer and palatines without teeth. 


As pi DonixoRtTs eukop.eus.*— The Armed Bullhead. 

Specific Character ,v. — -Cliin with thread-like filaments ; vent under 
the middle of the pectorals. 

Description . — From a specimen four inches in length. Body an- 
gular, tapering to the tail; covered with a number of hard scaly 
plates ; head depressed ; dorsal, pectoral, and caudal fins rounded ; 
the body behind the pectorals hexagonal; from the termination of 
the pectorals to the end of the second dorsal octagonal ; from thence 
to the tail hexagonal. Colour of the head, hack, dorsal, and caudal 
fins, light brown ; belly and anal fin white ; pectorals slightly mot- 
tled with brown ; body with three, or sometimes more, broad, trans- 
verse dark bands. Lateral line commencing over the base of the pec- 
torals, making a slight bend to the end of the pectoral rays, thence 
straight to the tail, composed of a .scries of small elevated dots, placed 
a little apart from each other. Operculum rounded, entire, without, 
spines ; preoperculum with a stout curved spine on its lower mar* 
gin, extending back nearly to the posterior border of the operculum, 
A little before this is another spine, much smaller, pointing outwards 
and upwards ; infra-orbitals with three or four small tubercles on fhc 
inferior margin; snout with four strong erect spines, two on each side ; 
eyes moderate, placed nearer the point of the nose than to the pos- 
terior margin of the operculum ; from the posterior border of i hr or- 
bit extends an elevated bony ridge, which terminates at, the nape ; 
jaws furnished with a number of small tine teeth, but none on the 
vomer or palatines ; under jaw the shortest. First dorsal fin com- 
mencing over the middle of the pectorals, and ending a very little 
beyond thorn ;t second dorsal fin commencing close behind the first, 

* Aspidophorus Europmus , Guv,, Yar., Jen. Coitus cMuphrmtm, Limn, 
Pen., Don. Cataphractus Schonevddii , Flern. Armed Bullkem l, 1%//*?, 
Lyre , Sea-poacher, Pluck , Noble, Shell-hacked Bullhead , Scotland, 

t The position of the dorsal fins is liable to vary a little according to the 
size of the fish; in a specimen six inches in length the first dorsal fin com* 
mences over the lower third of the pectorals. 
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and temi mating behind the last ray of the ana ! ; ana! fin placed under 
the second dorsal, with its last rays the longest ; pectorals rather 
large ; ventrals-coinmenemg under the base of the pectorals, and ex- 
tending to a little behind the vent, which is situated under the middle 
of the pectorals ; chin and bran chios tego us membrane furnished with 
a number of thread-like appendages. Number of fin rays — 

1st D. & ; 2d D. 6 ; P, 16 ; V.3 ; A. 7 ; 0. 11 ; Branchiostegous 
rays 6. 

This species is readily distinguished from its congeners, 
by the body being covered with osseous plates, and the chin 
fringed with thread-like appendages. 

Mr Yarrell says, on the authority of Mr Couch, that 
u tins species is not very common in Cornwall, and that, 
when found, it is most frequently near the mouths of rivers, 
but occasionally taken far out at sea.* In the county of 
Devon, in the sandy bays of Exmouth, I have frequently 
met with it, although Colonel Montagu considers it rare 
on the south coast of Devon, Mr Yarrell states that it is 
well known along the line of our southern coast ; and the 
young of small size are frequently taken by the shrimpers 
in most of the sandy bays in the mouth of the Thames, and, 
of other rivers. In the Firth of Forth it is very common- 
ly taken in the oyster dredges off Newhaven, as well as in 
the cruives at Kincardine. It occurs on the coast of Nor- 
way, and in all the northern seas as far as Greenland. Mr 
Jcnyns states that it conceals itself in the sand, and feeds on 
small Crustacea and marine insects. According to Bloch, 
it spawns in May : its flesh is said to be firm and good. 
Average length about four inches. 


Genus GJSTEROSTE US.— Do rsal fin one, with from 
three to” fifteen spines in front; teeth in both jaws ; none 
on the vomer or palatines. 
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(■} a ste rost Kirs LEnmua.* — T he Quaktkh-a um k ti 

Stick lkhack. 

Spemfiv Character #* — Rack armed with three spines ; late nil plates 
not extending beyond the second dorsal spine. (See. Plate 2*1.) 

Description.* — From a specimen two inches in length. Body ra- 
ther elongated of an oval form ; sides compressed ; head granulated ; 
checks smooth ; colour of the hack and sides yellowish-brown ; tho- 
rax and belly silvery- white ; male individuals, especially in [the 
spawning season, are red under the throat and breast, and shaded 
with bright green on the .sides, but liable to great variation. Late- 
ral line comm cueing over the scapular plate, and taking the curve of 
the hack to the base of the tail ; sides, over the pectorals, armed, 
with three or four scaly plates, which terminate under the second 
dorsal spine, and not. extending beyond the end of fclufpectoral rays ; 
from the second dorsal spine to the tail, the sides are smooth with- 
out scales, marked with transverse linear depressions, forming an angle 
at the junction with the lateral line. Scapular plate and operculum 
rounded ; preoperculum slightly produced at its inferior posterior 
margin ; ascending portion of the pelvic plate passing behind the pee- 
'totals, and ending’ in two points a little under the lateral line* First 
dorsal spine placed over the base of the pectorals ; the second, which 
is the longest, over the last lateral plate ; the third, which is much 
the smallest, over the termination of the pelvic plate. Dorsal fin com- 
mencing close behind the last spine, and ending nearly in a line over 
the termination of the anal fm ; tail fm slightly concave at the end ; 
anal fm corresponding with the dorsal, hut commencing farther back ; 
a small bent spine in front of the first .ray; each ventral fin composed 
of a strong serrated spine pectorals not reaching beyond the mem- 
brane of tin* second dorsal spine; eyes large ; jaws furnished with 
small fine teeth; none on the vomer or palatines ; under jaw (he 
longest; base of the tail never keeled. Number of fin mvs * 

D, 11 j P. 10 ; V.2; A. H ; C. 12 ; Branchial rays :i. 

It is distinguished from G, trachurus and G. mintirmtt- 
tus by the lateral plates not extending beyond the second 
dorsal spine ; but in what respect it differs from G. hmehtj- 
centrus, both of equal length, I am not prepared to say. 

* Gasterostens Iciurus, Cuv., Yar. G. acnlcaltu, Penn. ()i. 
ler-nrmed Stickleback. Smooth-tailed Stickleback, Itamtkklc, Scotland. 
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This species is said to be extremely common in all the 
fresh waters of Europe, It is known throughout England 
by the name of Stickleback, and in Scotland is denomi- 
nated Banstiekle. It is far more common in the districts of 
the Firth than G, trachurus , and is found in Lochend, Dud- 
dingston Loch, and in most of the pools and ditches in the 
neighbourhood. “ It is an active and greedy little fish, ex- 
tremely destructive to the fry of other species, and conse- 
quently injurious in ponds where these are sought to be 
preserved/’ We are informed by Mr Baker, that it will 
spring not less than a foot perpendicularly out of the water, 
and to a much greater distance in an oblique direction, when 
it desires to overcome any opposing obstacle. It is scarce- 
ly to he conceived what damage these little fish do, and how 
greatly detrimental they are to the increase of all the fish in 
general among which they live; "for it is with the utmost 
industry, sagacity, and greediness that they seek out and 
destroy all the young fry that, come in their way, which 
are pursued with the utmost eagerness, and swallowed down 
without distinction, provided they are not too large ; and in 
proof of tins I must assert, that a banstiekle which I kept 
for some time, did, on the 4th of May, devour in five hours’ 
, time, seventy-four young dace, which were, about a quarter 
of an inch long, and of the thickness of a horse-hair. • Two 
days after, it swallowed sixty-two ; and would, I am per- 
suaded, have eat as many every day could I have procured 
them for it* It spawns in May ; its flesh, although whole- 
some and palatable, is seldom made use of as food 

* Enegelopeodm Britanmeu, article Ichthyology. J. Wilson, Esq., Edm- 
hurgli. 
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Gastkrosteus skmiarmatijb.*— The I'IaIiF-AHM E0 

Stickleback. 

Specific Characters. — Back armed with three spines ; lateral plates 
not extending beyond the line of the vent (See Plate XX V.) 

Description. — From a specimen two inches in length. Body ra- 
ther elongated of an oval form ; scapular plate, operculum, and pre- 
oporculum, rounded at their posterior margin ; under jaw the long- 
est; dorsal and anal fins gradually diminishing in height from the an- 
terior rays ; caudal fin even at the end, or very slightly concave ; 
second dorsal spine the longest ; the third very small, not half the 
size of the first. Colour of the head, back., and sides, yellowish- 
brown, with a shade of green ; cheeks, thorax, and belly* silvery* 
white. Lateral lino commencing over the upper part of the opercu- 
lum, following the curve of the back, and terminates at the base of the 
tail ; sides armed by a number of scaly plates, which do not extend 
beyond the line of the vent, from thence to the tail the sides are nak- 
ed, marked with transverse linear depressions, forming an angle at 
their junction with the lateral line. First dorsal spine placed over 
the base of the pectorals ; the second over the ventral spine ; the 
third over the termination of the pelvic plate. Dorsal fin commenc- 
ing close behind the last dorsal spine; anal fin commencing behind 
the vent, and both fins terminating in the same line ; each ventral frn 
composed of a strong serrated spine, commencing at the base of the as- 
cending portion of the pelvic plate ; pectorals small, even at the end, ; 
eyes large ; teeth fine and sharp in both jaws ; none of the vomer or 
palatines ; base of the tail smooth, never keeled ; a small curved 
spina at the base of the first anal ray. Number of fin rays— 

D. 10; P. 10 ; V. 2 ; A, 0 ; 0. 12’; Branchial rays & 

This fish is of much less frequent occurrence than G . 
hiurm\ or G. trachurus^ although found to inhabit the Haute 
places* It seldom exceeds two inches ami a half in length, 
and is supposed by Jenyns to be only a variety of the lehu 
rm • They certainly are very much alike, but the fact of 
the lateral plates extending beyond the end of the pecto- 
rals and not passing the vent, is considered by Cuvier and 
Yarrell as a sufficient character to constitute it a distinct 
species. It is found occasionally in the marshes below 
Kincardine, and in the ditches in Guillon Links. 

* Oasterosteus mniarmatm , Cuv., Yarn 
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Mr Jenyns, who appears to have paid much attention to 
the characters of these "fish, says, that “ G* leiur-us, G. 
miat mains , G, trachurus> and G . brachyccntrus , are mere 
varieties, subject to great variation, not only in the num- 
ber of the lateral plates, but in several other less obvious 
respects. The former may occasionally be found of every 
intermediate number, down to that which characterizes G> 
irachurus. This number, moreover, is sometimes found 
constant in specimens which differ remarkably in other re- 
spects ; at other times varying, when all other characters 
remain the same/" Mr Yarrell states, that a he has taken 
specimens of G. mniarmatn# of all sizes, which were uni- 
form in the number of lateral plates, and close examination 
by a friend who has paid particular attention to this sub- 
ject, has shewn that no point of ossification or induration is 
to be found posterior to the last perfect lateral plate which 
seldom passes beyond the line of the vent.* 

Gasterosteus trachukus. # — The Full-armed 

Stickleback. 

Specific Characters, — Back armed with three spines ; lateral plates 
extending to the ha.se of the tail. (Piute XXV.) 

Description , — From a specimen two inches and a half in length* 
Body rather elongated of an oval form ; sides compressed ; scapular 
plate, operculum, and preoperculum, rounded at the posterior bor- 
der ; under jaw the longest; ; dorsal and anal tins diminishing in height 
from before backwards, and ending in the same line; tail fin slightly con- 
cave at the end ; second dorsal spine the longest ; the third the short- 
est, not half as long as the first ; lateral line commencing over the 
base of the scapular plate, taking the curve of the line of the back 
to the base of the tail ; first dorsal spine placed over the base of the 
pectorals; second over the ascending portion of the pelvic plate ; 

m Gasterosteus tvarhurm, Guv., Ynrr. G. ncuimtu s\ Bloch, Don,, Fleam, 
Jen, Full-armed Stickleback, Hough* tailed Stickleback^ Bamtickle, Sharp** 
iin . 
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the third over the point of the ventral spine ; dorsal fin commencing 
dose behind the last dorsal spine ; anal fin commencing behind the 
■vent, with a small bent spine placed in front of the base of its ante- 
rior ray ; ventral fm composed of a strong serrated spine* placed at 
the base of the ascending' portion of the pelvic plate ; eyes large ; 
teeth small and fme in both jaws ; none on the vomer or palatines ; 
base of the tail square ; formed by a horizontal expansion of ski it 
placed on both sides* Colour of the head, back, and sides, brown- 
ish-grey, shaded with green ; cheeks, thorax, and abdomen* silvery- 
white* Number of fin rays — 

IX 10 ; P, 10 V. 2 ; A. 9 ; C* 12 ; Branchial rays *T 

It is readily distinguished by two constant characters, 
namely, the sides armed with plates extending from tin- 
base of the pectorals to the tail; and the base of the tail 
being square, formed by a horizontal expansion of skin on 
both sides. 

Mr Jenyns considers this stickleback as a mere variety 
of the preceding ones; but, as far as my observations have 
led me, I agree with Cuvier and Yarrell, in considering it 
a constant and well-marked species* I have examined care- 
fully several hundred, from half an inch to two inches and 
a half in length, and in all the specimens the lateral plate- 
•were constant ; nor does the square tail exist in the oilier 
species, however variable the characters may be in other 
•respects. 

This species is known throughout the whole of the British 
coast, but is found more plentiful in some situations than 
in others. Pennant states that at Spalding, ii$ Lincoln..* 
shire, there are, once in seven years, amazing slurnls which 
appear in the Welland, coming up the river in the form of 
a vast column. This concourse is supposed to urine from 
the multitudes which have been washed out of the fens by 
the floods of several years, and which collect in deep holes, 
till, overcharged with numbers, they are obliged to attempt 
a change of place. The quantity may, perhaps, be con- 
ceived from the fact, that a man employed in collecting. 
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them gained, for a considerable time, four shillings a- day 
by selling them at the rate of a halfpenny a bushel.* The 
habits of these fish, when observed while under confinement, 
are extremely pugnacious* u When a few were placed in 
a wooden vessel, they swam about in a shoal, apparently 
exploring their new habitation ; suddenly, one will take 
possession of a particular corner of the tub, or, as it will 
sometimes happen, of the bottom, and will instantly com- 
mence an attack upon his companions ; and if any one of 
them ventures to oppose his sway, a regular and most fu- 
rious battle ensues. The two combatants swim round and 
round each other with the greatest rapidity, biting and en- 
deavouring to pierce each other with their spines, which on 
these occasions are projected. I have witnessed a battle of 
this sort which lasted several minutes before either would 
give way ; and when one does submit, imagination can 
hardly conceive the vindictive fury of the conqueror, who, 
in the most persevering and unrelenting way, chases his 
rival from one part of the tub to another, until fairly ex- 
hausted with fatigue. They also use their spines with such 
fatal effect that, incredible as it may appear, I have seen 
one during a battle absolutely rip his opponent quite open, 
so that he sunk to the bottom and died. I have occasion- 
ally known three or four parts of the tub taken possession 
of by as many other little tyrants, who guard their territo- 
ries with the strictest vigilance. These are the habits of 
the male fish alone; the females are quite pacific, appear 
fat, as full of roe, and never assume the brilliant colours of 
the male, by whom, as far as I have observed, they are un- 
molested.^'!* 

However plentiful this species may be on some parts of 

* Enctfcfapmdm BrUannim , article lehthyofagy* 

HI- VarrrM's British Fishes. 
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the roast, it is by no means common in the Firth of Pmilf, 
The only places I know of its occurrence are between Ho* 
ness and South Queensferry, and in the vicinity of A tier- 
lady, and then seldom more than five or six are found toge- 
ther. Further south on the same coast, in the neighbour- 
hood of Berwick-upon-Tweed, it is more fm.| non tly met with* 
inhabiting brackish water in preference to either fresh or salt 
water. The young when disturbed are remarkably active, 
darting about in every direction, and will often, to avoid the 
pursuer, bury themselves an inch or more under the surface 
of the mud. They are of little or no use except as manure 
for the land. They spawn in spring, and feed on insects, 
worms, and the fry of other fishes. 

GaSTKROSTKITS S 1*1 Ml! I.OStJS.*— Til K FoU H ■ SCI K Kli 

Stick i. knack 

Specific Characters . — Back armed with four spines. (Sec Plato 
XXV.) 

Description .”* From a specimen one inch and a half in lengt h. Bo< I y 
of an oval form | sides compressed',; operculum, prcopcrculum, am! 
scapular plate rounded at the .posterior margin ; under jaw tin* 
longest; dorsal and anal fins of the same form, gradually decreasing 
from before backwards ; caudal fin slightly concave ; second ami 
third dorsal spines the longest, the fourth the shortest, not half the 
length of the first. Lateral line commencing over Hie base of tin* 
scapular plate, following the line of the curve of the back to the base 
of the tail. First dorsal spine placed over the base of the pectorals ; 
second over the ascending portion of the pelvic plate; the third 
over the end of the ventral spine ; dorsal fin commencing dost- be- 
hind the last dorsal spine, and ending over the last ray of the anal ; 
anal fin commencing under the third dorsal ray. Lateral plates 
about three in number, extending down as far as the cud of the pec- 
toral rays; from thence to the tail the sides are naked, marked like 
fir. leiurrn with linear transverse depressions ; ventral fin composed 
of a strong serrated spine, attached behind to a small my, placed at 
the base of the ascending portion of the pelvic plate. Kyes huge ; 
teeth small and fine in both jaws, none on the vomer or palatines ; 
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at the base of the first ray of the anal fin, a small curved spine. Co- 
lour of the head, back, and sides, brownish -green ; cheeks thorax, 
and abdomen, silvery-white. Number of fin rays — 

D. 9; P.9; A, 8 ; C. 12 ; Branchial rays 3, 

Dr Stark was the first naturalist who noticed a four-spined 
species of stickleback,, inhabiting the waters of Britain ; seve- 
ral specimens, about an inch and a quarter in length, were 
found by him in a ditch in the neighbourhood of Edinburgh, 
and exhibited at a meeting of the Wernerian Natural His- 
tory Society in 1831. Since then I have met with it in 
several localities ; in a stream about a mile above South 
Queensferry ; in ditches at Guillon Links; in a ditch on the 
west side of Duddingston Loch, and in the neighbourhood 
of Berwick-upon-Tweed. In this last-named locality I 
found three specimens with the third spine much shorter 
than the fourth, which deserves to rank higher than as a mere 
variety, (See Plate XXV.) 

Gastebosteus pungitws.*— The Ten~spinei> 

Stickleback. 

Specific Characters. — Back armed with ten spines. (Plate XXVI.) 

Description — From a specimen one inch and a half in length. 
Body rather elongated, of an oval form ; sides compressed, naked, 
without lateral plates ; operculum, preoperculum, and scapular plate, 
rounded at the posterior margin ; eyes large ; under jaw the long- 
est. Colour of the head, back, and sides, of a yellowish-brown, oc- 
casionally dark brown, and in a few instances nearly black ; chocks, 
thorax, and abdomen, dull white, minutely frock ed with dark olive, 
liable to great variation in colour. Back with ten spines, the first 
placed over the middle of the shoulder plate, the last, which is the 
longest and stoutest, placed in a line over the anterior part of the 
anal spine. Dorsal fin commencing close behind the last dorsal 
spine, and ending in a line with the last ray of the anal fin ; its anterior 
rays the longest, gradually decreasing from before backwards ; anal 
fin corresponding with the dorsal : tail even at the end, or very 


Oasterostcu# pnnfiUius, Cuv., Yar., den., Don., Pen.. FI cm. 



198 


FISHES OF THE FIRTH OF FORTH. 


slightly concave ; ventral spine placed under the middle of the pec- 
torals,, not as long as tlie abdominal plate; lateral line commencing 
over the scapula, r plate, and taking a straight, course to the base of 
the tail ; ascending portion of the pelvic plate rather narrow, not, 
extending so high as to meet the lateral line ; sides market! by a 
number of linear transverse depressions, forming an angle at their 
junction with the lateral line. Teeth small and fine in both jaws, 
none on the vomer or palatines ; number of fin rays— * 

D. 10 ; P. 11 ; A. 10; V. 2 ; C. 12; Branchial rays 3. 

This fish is said to be equally abundant with the three- 
spine species of stickleback, and is found in salt, as well as 
in fresh water pools. In the district of the Firth of Forth, 
I have met with but four specimens, and those were taken 
in a small stream west of Frestonpans; two of them dif- 
fered in the number of dorsal spines, the one possessing 
eleven spines and the other nine, — -but; in other respects they 
were similar to those with ten spines. (See Plate XXVI.) 

Gastkrostkus spinach ia.*— T in: Fifth en-kpined 

Stickleback. 

Specific Characters , — Back armed with fifteen spines* (PL X.XVI.) 

Description . — From a specimen five inches in length. Body much 
elongated, rounded in front of the dorsal fin, behind it depressed ; 
base of the tail compressed ; dorsal and anal fins of equal sia, of n 
triangular form, slightly rounded at their free margins; caudal fin, 
when expanded, slightly rounded at the end; scapular plate, oper- 
culum, and preopereulum, also rounded. Colour of the head, Stack, 
and sides, brownish -yellow, occasionally 1 >righ t-grei m ; cheeks, thorn x , 
and abdomen silvery- white ; anterior part of the dorsal and anal fins 
black, the remainder transparent; sides spotted and marked with ir- 
regular brown bands, passing across the lateral line, in the region of 
the dorsal and anal fins; a bright silvery barn! extending from the 
angle of the mouth, round the inferior margin of the orbit, to tin* up* 
per half of the preopereulum. Lateral line strongly marked, much 
elevated, commencing over the operculum, and passing nearly in a 
straight line to the base of the tail, composed of a number of imbricated 

* Gasterosteus spinachia, Ouv., Yarn, Jon., Linn., Bloch, Don. Spina, 
ehia vulgaris, Flem. Fifteen-spimd Stickleback, Great Sea-adder, Hismarr, 
Duckins at Berwick* 
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scales, slightly carhmtecl on the outer surface, marked by a few 
granulated and striated lines; dorsal spines commencing over the 
middle of the scapular plate, fifteen in number, all of equal length, the 
last excepted, which is rather longer and more curved than the pre- 
ceding ones. Dorsal fin commencing immediately over the vent, and 
ending in a line a little before the termination of the anal fin ; ventral 
fin commencing close behind the end of the pectorals, composed of 
two rays, the first strong and spiny, the other, which is placed behind, 
soft and flexible ; under jaw the longest, both jaws furnished with a 
number of small teeth, none on the vomer or palatines, those in front 
are placed in a row about four in number, stouter and more bent than 
the others. Eyes large, situated nearer the posterior margin of the 
operculum than to the point of the snout a strong bent spine dose 
behind the vent corresponding in size to the last dorsal spine. Num- 
ber of fin rays — • 

I) 7 ; P U ; V 2 ; A 7 ; C 12 ; Branchial rays ?*. 

This species of stickleback is considered by Mr Couch 
to be common on the coast of Cornwall, where, in the sum- 
mer months, considerable numbers of fry are seen swimming 
about at the margin of the sea. I have observed' it on the 
coast of Devon as well as in many places on the west and 
east coasts of Scotland, and according to Mr Low it is found 
very frequent in the Orkneys. Perhaps, in no part of the 
British coast do they exist in greater numbers than on 
the coast of Berwick-upon-Tweed ; there have I seen in 
the month of June, in some of the pools which bad, been 
left by the tide, as many as a hundred young ones together, 
taking refuge under the large blades of fud which they de- 
light to frequent. At this time the fry are from an inch to 
an inch and a half in length, the parent fish which grows 
to the length of five inches or more keeping tar in the deep. 
On the return of the tide specimens of large size are occa- 
sionally taken in the salmon nets at the mouth of the Tweed ; 
but are never found to ascend the river higher than brackish 
water. These fish are not common in the Firth of Forth, 
although it seems a place well calculated for their habits, 
in containing large quantities of /wri, more particularly 
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the Chordaria flagelliformis . They are found in pools 
near Aberlady, but seldom more than three or four together* 
While undisturbed, they remain apparently motionless, mov- 
ing the pectorals only, and occasionally giving a dart with 
such velocity as almost to escape observation. Specimens 
have occasionally been taken at Queensferry, but they are 
rarely seen as high up as Alloa. 

They feed on small insects, and the fry of other fishes, and 
spawn in the early part of spring* Their flesh is never made 
use of as food. 

Family III. SCUSNIDiE. Preoperculum dcnticu* 
lated, operculum with spines; no teeth on the vomer or pa- 
latine. 

Genus SCIJENA. Dorsal fins two; head -and body 
covered with scales. 

SCLENA AQU1LA.* THE MaXGRE, 

Specific Character A* Axial fin with only one spine ; chin without a 
barbule. 

Description. — Body elongated, resembling the Perm labrax in form ; 
sides rather compressed, covered with scales ; first dorsal fin short ; 
the anterior rays the longest ; second dorsal, with the terminating 
rays, the shortest ; tail even at the end ; preopcrculum very slightly 
notched at its posterior and inferior margin; operculum ending in 
two flattened points directing over the base of the pectoral:; ; jaws 
nearly of equal length ; cheeks covered with scales. First, dorsal fin 
commencing over the base of the pectorals, and ending at a short dis- 
tance below the termination of the rays ; second dorsal commencing 
close behind the first, and ending near the base of the tail ; anal fin 
short, placed rather behind the middle of the second dorsal ; ven train 
situated a little behind the base of the pectorals. Colour of the head 
and back brownish-grey; cheeks and sides silvery-grey ; belly dull 
white. Lateral line commencing over the upper part of the oper- 
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euluin ; taking a slight bent over the pectorals, from thence falling 
gradually to the tail ; jaws furnished with a number of sharp teeth, 
none in the vomer, tongue, or palatines. Number of fin rays — 

1st D. 0 ; 2d IX 28 ; P. 10 ; V. 0 ; A. 0; C. 1.7 ; Branchial rays 7. 

The emigre Is extremely common in many parts of the 
Mediterranean, especially along the Roman States. It has 
occurred several times on the English coasts, as well as once 
in Zetland. A specimen about three feet and a half in 
length was taken a short time since in the Firth of Forth, 
and is [now in the College Museum of Edinburgh, from 
which the above description was taken. It was found en- 
tangled in a salmon net at the mouth of the Esk, a short 
distance from Musselburgh. Paul Jovius mentions, that 
many are taken at the mouth of rivers, along with sturgeons. 
They swim in troops, and are said to utter at times a sin- 
gular low bellowing beneath the waters. The noise may 
be heard at a depth of twenty fathoms, and is often very 
perceptible when the ear is placed upon the gunnel of the 
boat. " Its tone seems to vary, as some have compared it to 
a dull buzzing, others to a sharp whistle. Some of the fisher- 
men allege, that the males alone are musical, during spawn- 
ing time, and that it is quite possible to capture them with- 
out any bait, merely by imitating this peculiar sound,* It 
is recorded that three fishermen, guided by this grunting 
sound, dropt their net on one occasion so successfully as 
to secure twenty-five of these fish at a single throw, One 
alluded to by Cuvier as having been entangled In a net 
spread along the shore at Dieppe, was at first found sleep- 
ing ; but on being handled, it roused itself so suddenly, and 
with such violence, as to precipitate the fisherman into the 
water and force him to call for assistance before he could 
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become its master. High, though of course imaginary, vir- 
tues were formerly attributed to the bones which occur in 
the ear of this, as of other osseous fishes. They were worn 
on the neck set in gold ; and JMon says they were called ah 
lie-stones^ being renowned for the cure, and even prevention 
of that complaint. It was necessary, however, that they 
should be received as a gift, — such as were purchased being 
found to lose their virtue. As an article of food this fish 
is considered good as well as wholesome. Mr Yarrell 
states, that a specimen some time since was brought to the 
London market ; part of the flesh was eaten by several per- 
sons, and by all reported to be good, particularly by those 
who prepared their portions by stewing; when boiled, it 
was rather dry and tasteless. 

This fish very much resembles the km in appearance, 
but is readily distinguished from it in having no teeth on 
the vomer or tongue ; these parts in the hem being well fur- 
nished with teeth. 

Although I have affixed the name of aquila to the present 
fish, yet I am doubtful whether it be the aquila of Cuvier 
or a different species, The fish described by Cuvier has 
the preoperculum strongly serrated; the middle rays of the 
first dorsal fin the longest, and the anterior rays of the se- 
cond dorsal fin shorter than the terminating ones. In tlu* 
present example the preoperculum is nearly entire, very 
slightly notched on the inferior border; the .second, third, 
and fourth rays of the first dorsal the longest; and the an- 
terior rays of the second dorsal longer than those succeeding, 

Family IV. SPA1UDAS. — Preoperculum and opercu- 
lum without denticulations or spines; palate without teeth ; 
vertical fins without scales. 
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Genus PAGE US. — Front teeth conical, sharp and nit- • 
inerous ; molars rounded, 

Pagellus kbythrinus.* — 1 The Spanish Bream. 

Specific Character , — Origin of the lateral line slightly bent, (See 
Plate XXVII.) 

Description. — From a specimen nineteen inches in length. Body 
rather deep, of an oval form ; sides compressed, covered with large 
scales finely ciliated at their margins ; under jaw the longest ; oper- 
culum and preoperculum entire, -without denticulations or spines. 
Colour of the body, pale silvery red ; dorsal and caudal fin rose-red ; 
ventral and anal fins paler ; in front of the eye and on the lower 
half of the preopereulum, metallic grey ; space between the eyes 
reddish-brown. Dorsal fm commencing over the base of the pecto- 
rals, and ending in a line over the last ray but two of the anal !iu. ; 
first eleven rays strong and spiny, the remaining ones soft and flexible. 
Anal fin commencing in a lino under the last ray but seven of the 
dorsal, and terminating a little behind the same fin ; ventrals situated 
a little behind the base of the pectorals. Lateral line commencing 
over the upper and posterior margin of tile operculum, taking a slight 
bend upwards, following the line of the back to the base of the tail ; 
composed of sixty-seven scales. Pectoral fin long, the fourth ray 
reaching to the first ray of the anal. Eyes small, placed nearer the 
posterior margin of the operculum than to the point of the upper 
jaw ; anterior part of the orbit situated considerably behind the angle 
of the mouth ; cheeks covered with scales ; no scales before the eyes 
or on the posterior-inferior part of the preopereulum. First three 
rays of the anal fin spinous, the second spine much the stoutest and 
shorter than the third ; the rest branched and flexible. Caudal fin 
deeply forked, the middle my about one-third the length of the 
longest ray ; the intervening membrane covered with small scales, 
to the end of the rays. Teeth numerous in both jaws, rather more so 
on the lower; those in the first row in front, sharp and conical, those 
behind, fine, and thickly set ; the molars rounded, arranged in two 
rows in the lowin' jaw, and in three or more rows in the upper. 
Num! >e r of fin ray s— 

D. 23 1 1\ J 5 ;* A. 12 ; V. G ; C. 17 ; Branchial rays <>. 

This fish is said to be very abundant in the Mediterranean, 
and even enters the Atlantic, advancing pretty far north. It 
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is, however, very rare along the British shores, Mr Yar- 
rell states that w Mr Couch, with the exception of Mr 
Walcott, seems to have been the only British naturalist ac- 
quainted with its appearance on the English coast.” The 
former gentleman has noticed it in two or three instances 
on the coast of 'Cornwall; the latter, occasionally on the 
coast of Devon. In the Firth of Forth I have seen it once, 
where a fine specimen, nineteen inches in length, was ^cap- 
tured in a salmon-net near Musselburgh. As food for the 
table, this species is considered excellent. It feeds on crus- 
taceous and testaceous animals, and occasionally small fishes. 

The characters which distinguish this bream from others, 
are — eyes rather small ; the anterior margin of the orbit 
placed behind the angle of the mawillary bone , Lateral line 
at its origin slightly bent, first taking a horizontal course 
for half an inch, an oblique course/or an inch , from thence 
following the line of the dorsal curve to the tail ; origin 
of the lateral line and base of the pectorals without a large 
black spot. 

In Pagellus acarne and Pagellus centrodontus the ante- 
rior part of the orbit is placed in a line immediately over 
the posterior angle of the maxillary bone, and the lateral 
line from its commencement takes the curve of the line of 
the back. In P. ccntrodontus there is a large black spot at 
the origin of the lateral line, and in 1\ acarne a dark violet 
coloured one , at the base of the upper part of the pectorals. 

Pagellus acarne *— The Axillary Bream. 

Specific Character, — Dark violet-coloured spot at the base of the 
upper part of each pectoral fin. (Bee Plate XXVII.) 


w Pagellus acarne , Cuv,, Parnell 
Edinburgh* 
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Description* — From a specimen thirteen inches in length. Body 
of an oval form ; depth in the region of the pectorals four inches ; 
sides compressed, covered with large ciliated scales, producing a 
roughness on the surface when the finger is passed from tail to head. 
General form resembling that of the sea-bream, but not so deep in 
proportion to its length. Dorsal line rounded, descending obliquely 
from the nape to the nostrils, from thence more suddenly to the lips. 
Colour of the body pale silvery-red ; dorsal and caudal fins rose-red ; 
ventral and anal fins paler ; space between the eyes reddish-brown ; 
in front of the eyes, and on the lower half of the pre operculum, 
metallic grey ; on the upper part of the base of the pectorals a dark 
violet- coloured spot, very conspicuous even in the dried fish. Eye 
large, placed half-way between the tip of the upper jaw and the pos- 
terior margin of the operculum ; its diameter one- fourth the length of 
the head. Operculum and preopercnlum entire, without spines or den- 
ticulations. Lateral line commen cing over the upper part of the opercu- 
lum, following the line of the dorsal curve to the base of the tail ; com- 
posed of seventy scales. Dorsal fin commencing over the posterior mar- 
gin of the operculum, and ending in aline with the last ray of the anal 
fin, its spiny rays twelve in number, sharp and stout ; the first spine 
short, about half the length of the second ; the fourth the longest ; 
the remainder gradually decreasing in height, to the commencement 
of the flexible rays, which are longer than the terminating spiny rays. 
Anal fin commencing under the third flexible ray of the dorsal, the 
three first rays spiny, the rest soft. Pectorals and vcntrnls com- 
mencing in the same line ; the sixth ray of the pectoral the longest, 
reaching to the first ray of the anal. Tail forked, the middle my 
not half as long as the longest ray in the same fin. Jaws nearly of 
equal length, the under rather the shorter ; anterior teeth small and 
numerous, disposed in many rows ; the outer row composed of 
thirty teeth, longer and more bent than those within molars large, dis- 
posed in three rows in each jaw. (In one of the specimens under exa- 
mination but two rows are perceptible and the teeth irregularly 
placed.) The intervening membranes of the caudal, and the last two 
rays of the dorsal and anal fins, covered with small thin 'scales, 
diminishing in size as they approach the summit of the rays. Num- 
ber of fm rays — 

IK 24 ; P. 16; Y. 8 ; A. 14 ; C. 20 ; Branchial rays (i. 

The above description is taken from a specimen cap- 
tured in the Firth of Forth, in a salmon-net near Mus- 
selburgh 9 in the early part of July. A few days after, a 
second specimen was taken from the same place, and brought 
to the Edinburgh market, where it was called a bream. It 
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appears to be an addition to the British Fauna, since* no in- 
stance has been hitherto recorded of its occurrence on the 
coast of Britain. It is an inhabitant of the Mediterranean 
Sea, and I have reason to suppose that it has been found 
more than once on the English coast, hut mistaken for the 
Pagrus vulgaris , which it greatly resembles ; for Mr Yar- 
rell, in his description of that fish, says, 44 the pectoral fins 
have occasionally a violet- coloured spot at their origin , 11 a 
character which is constant in the acarne , and which has 
not been noticed by any other author as occurring in the 
Pagrus vulgaris . 

This species is at once distinguished from the rest of the 
British breams, by the dark spot at the base of the pecto- 
rals; besides that character it is discriminated from Pag- 
rus vulgaris , Pagellus eryihrinus , and Pagellus centrodmitm 
in other respects. The Pagrus lias never more than six 
teeth in the first row, in front of each jaw, the acarne hav- 
ing thirty in the first row on the upper jaw. 

The Pagellus eryihrinus has the origin of the lateral line 
slightly be7ii, and the anterior part of the orbit placed behind 
the posterior angle of the maxillary bone ; while the acarne 
has the lateral line taking its course at once, parallel to 
the curvature of the back, and the anterior margin of the 
orbit in a line over the angle of the maxillary. 

The Pagellus ccntrodontus has a large black spot at the 
origin of the lateral line; while the acarne lias the com- 
mencement of the lateral line perfectly plain. 

Pagellus cektrobontus.^— The Sea-Bream, 

Specific Characters, — Origin of the lateral lino with a large black 
spot. (See Plate XXVII.) 

, Description.— Fiom a specimen fifteen incites in length. Body of 

w Pagellus ccntrodontus , Cuv,, Yar. ; Sparus ccntrodontus, Jem AVtf- 
Bream , Red Gilthead, Lunated Gilthead- 
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an oval form, deep in proportion to its length ; sides compressed, 
covered with large ciliated scales, producing a roughness on the sur- 
face ; operculum and preoperculum entire, without spines or denti- 
culations* Colour of the body reddish-grey ; dorsal and caudal fins 
brownish-red "l ven train and anal paler ; belly dull white ; space be- 
tween the eyes reddish-brown, in front of the eyes and on the lower 
border of the preoperculum metallic grey. Eye large, placed half 
way between the tip of the upper jaw and the origin of the lateral 
line ; lateral line commencing over the upper part of the operculum, 
taking its course parallel to the curvature of the back to the base of 
the tail, composed of about seventy-two scales. Dorsal fin com- 
mencing over the posterior margin of the operculum, and ending in 
a line with the last ray of the anal fin ; its spiny rays twelve in num- 
ber, sharp and stout ; the first spine shortest, about half the length 
of the second ; the fourth, fifth, and sixth the longest, the remainder 
gradually decreasing in height to the commencement of tlio flexible 
rays, which are longer than the terminating spiny rays ; anal fin cor- 
responding with the flexible portion of the dorsal ; its three first 
rays spiny, the rest soft ; pectorals and ventrals commencing in the 
same line. (In Mr Yarrell's figure of this fish, the ventrals are 
placed considerably before the base of the ■pectorals.) ■ The fifth and 
sixth rays of the pectorals the longest, reaching beyond the vent. 
Tail forked, the middle ray not half as long as the longest ray in that 
fin ; jaws nearly of equal length, the under rather the shorter ; teeth 
fine and* sharp in both jaws, smaller than in the two preceding spe- 
cies, disposed in two or three rows in front ; molars small and round- 
ed, placed far back, not easily seen, unless the jaws be widely ex- 
panded. The intervening membranes of the caudal fin covered with 
small thin scales. Number of fin rays — 

P. 24 ; I\ 17 ; V. 0 ; A. If) ; 0, 17; Branchial rays 0, 

The sea-bream is one of the moat common species in the 
Mediterranean, and has been found to exist as far north as 
off* the coast of Denmark On the authority of Mr Couch, 
u it is found on the west coast of England throughout the 
year, but it is most abundant in the summer and autumn 
months, and retreats altogether in severely cold weather. 
The spawn is shed in the beginning of winter in deep wa- 
ter; and in January the chads, about an inch in length, 
are found in the stomachs of large fish, taken at two or 
three leagues from land In summer, when from four to 
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six inches long, they abound in innumerable multitudes, 
and are taken by anglers in harbours and from the rocks, 
for they bite with great eagerness at any bait, even of tin? 
flesh of their own species,'” a On the Irish coast it. may be 
traced from Waterford Bay and the north coast: of Antrim, 
where it is called Murranroe and Barwin. 1 ** On the De- 
vonshire coast I have noticed it in abundance, taken in the 
trawl-nets, as well as with lines, at Brixham. On the coast 
of Sussex it is said to be by no means uncommon, but ns 
we advance further north on the east coast of Scotland, 
it seems to become scarcer. In the Firth of Forth very 
little is known regarding this fish, as its appearance there 
is of rare occurrence. Two specimens, however, have been 
noticed in the Firth ; the one was taken with a line baited 
for cod near Ineheolm in the month of July, and the other 
was found in a salmon-net above Queensferry. Their sto- 
machs were crammed with shells and sea-weed. They feed 
also on crustaceans animals and small fish, 

" The sea-bream is generally considered to be of little va- 
lue for the table, but this seems to depend greatly on the 
period of the year at which it is eaten and the mode in 
which it is cooked. Mr Yarrell says that he will venture 
to suggest a mode of preparing a sea-bream, which mate- 
rially improves its more ordinary flavour. “'When thorough- 
ly cleaned the fish should be wiped dry, but none of the 
scales should-lie taken off; in this state it should be boiled, 
turning it often, and if the skin crack, flour it u little, to 
keep the outer case entire. When on table, the whole skin 
and scales turn off without difficulty ; and the muscle be- 
neath, saturated with its own natural juices wliich the outer 
covering has retained, will be found of good flavour.” The 
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flesh is white, solid, and sweet, having much the taste of 
boiled lobster. 

This fish is considered full grown when fifteen inches 
long, at which time the origin of the lateral line is fur- 
nished with a large black spot nearly an inch in length* 
When the fish is young this spot is not perceptible. The 
characters in which it differs from its congeners were no- 
ticed when treating of the two preceding species. 

Family V. SQU AM IP INN AT I. —Dorsal and anal 
fins, or at least their soft portions, closely covered with 
scales. 

Genus BRAMA . — Both jaws, as well as the palatine 
bones, with fine teeth. 

Bbama Rail* — Ray’s Bream. 

Specific Character . — Base of the dorsal and anal fins, long. 

Description . — From a specimen eighteen inches in length. Body 
of an oval form, deep in the region of the pectorals, tapering gradu- 
ally towards the caudal extremity; snout obtuse; dorsal line round- 
ed, descending obliquely from the fin to the forehead, from thence 
suddenly to the tipper lip. Sides compressed, covered with large 
strong scales ; in front of the eyes and on the posterior part of the 
preoperculum without; scales ; colour of the back and sides silvery- 
grey, between and in front of the eyes reddish-brown ; dorsal and 
caudal fins brownish ; ventral and anal fin paler, tinged with light 
yellow ; lower parts of the sides and belly dull silvery ; operculum 
and preoperculum entire, without spines or denticulations. Eyes 
large, placed nearer the nose than to the origin of the lateral lino ; 
dorsal fin commencing over the base of the pectorals, and ending 
over the last ray of the anal ; the fourth ray the longest, rapidly de* 
creasing in height to the ninth, the remainder of equal length ; anal 
fin similar in form to the dorsal, commencing under the sixth ray ; 
caudal fin lunate, each, extremity greatly produced ; ventral fins 

* Brama Ban, Guv., Yar., Jen. ; Spams Rati, Bloch ; Toothed Qilthcad * 
Ben. 
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lather small, placed under the base of the pectorals. Under jaw the 
longest ; each jaw furnished with a number of sharp slender teeth, 
those on the outer row longer than those behind ; palatines also fur- 
nished with small card-like teeth. Lateral line commencing over the 
upper part of the operculum, taking its course parallel to the dorsal 
curve tp the base of the tail ; nearly the whole surfcco of the vertical 
fins covered with small scales. Number of fin rays — 

D. 36 ; P. 19 ; V. 7; A. 29 ; C. 26 ; Branchial rays 7. 

Cuvier supposed that this fish was peculiar to the Medi- 
terranean, and never found to enter the Atlantic. It has, 
however, not only been captured several times on the Bri- 
tish coast, but has been observed as far north as on the 
coast of Denmark. Mr Couch has obtained .two or more 
specimens on the coast of Cornwall. Colonel Montagu 
has recorded it as taken in Devonshire, and another at 
Swansea. It is known at Belfast and said to be not un- 
common on the western shores of Scotland. In the Birth of 
Forth it has occurred frequently, and two or three speci- 
mens are now ip the College Museum of Edinburgh taken 
from that locality. This bream seldom exceeds the length 
of eighteen inches. According to Cuvier it spawns in sum- 
mer. Its flesh is said to he good and wholesome, particu- 
larly in the winter months, when in season. 

Family VI., SCOMBllID/E.' — Vertical (ins without 
Iftdes ; operculum and preoperqulum without spines or den- 
tieulatious ; scales small, entire. 

Genus SCOMBER . — Dorsal fins two, widely separate ; 
sides of the tail raised into two small cutaneous crests ; (in- 
lets behind the second dorsal and anal fins. 


Scomber scomber.*— The Mackerel. 

Specific Character . — Fi rst dorsal fin with twelve rays. 
Scomber scomber , Linn., Y ar., Jen. ; Scomber vult/arix, Fleur. 
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Description.— From a specimen fifteen inches in length. Body fu- 
siform ; sides a little compressed ; slender and slightly angular towards 
the tail. Colour of the back of a fine green varied with blue, mark- 
ed with dark undulated lines placed vertically throughout its length ; 
sides and belly silvery-white ; occasionally the back is of a dark 
green, without marks of any description. Head sharp ; nose point- 
ed ; first dorsal fin commencing behind the base of the pectorals, of 
a triangular form ; the second my the longest ; the remainder gra- 
dually decreasing ; second dorsal commencing a little in advance 
of the anal ; not half the size of the first ; its length twice its 
height ; between it and the caudal fin are five spurious finlets, placed 
at equal distances from each other ; anal fin corresponding to the se- 
cond dorsal, with the same number of finlets behind it ; tail deeply 
forked ; ventral fins situated a little behind the base of the pec- 
torals. Teeth small and sharp, placed in a single row in each jaw, 
as well on each side of the vomer; operculum rather small ; round- 
ed at its upper and posterior border ; extending to a point below., 
at its junction with the posterior margin of the preoperculum; 
suboperculum large ; preoperculum much produced ; lateral line 
commencing over the base of the pectorals, taking a slight curve at 
its origin, from thence passing nearly in a straight line to the base 
of the tail ; pectoral and ventral fins small, nearly of equal form and 
size ; first dorsal fin when unexpanded, scarcely perceptible, placed 
in a groove ; scales small, entire. On each side of the base of the 
tail, are two small cutaneous crests giving a square form to that part. 
Number of fin rays — 

1st D. 12 ; 2d D. 12 ; P* 18 ; V. 6 ; A. 12; C. 1.7 ; Branchial rays 7. 

The Mackerel, although taken in the Firth of Forth with 
lines, in sufficient numbers to supply the different markets 
in the neighbourhood, cannot be considered plentiful when 
compared with the vast quantity caught on the English 
coast at various periods of the year, They are first ob- 
served in the- Firth of Forth about the beginning of June, 
confining themselves for the first month principally to the 
neighbourhood of the Bass. In July they are taken off’ 
Prestonpans, but more frequently at Largo, Buekhathn, 
and Weinys-s on the opposite coast A few straggling in- 
clividuals have occasionally been found as high up the 



212 FISHES OF THE FIRTH OF FO'RflL 

estuary as Queensferry, and on one occasion I saw a small 
specimen taken in the spirling nets near Alloa. After 
October they are seldom seen in the Firth, but are sup- 
posed to retire, like the other gregarious fishes, to the 
deep sea until the following summer, a On the coast of 
Ireland the mackerel is taken from the county of Kerry 
in the west, along the southern shore eastward to Cork 
and Waterford; from thence northward to Antrim, and 
north-west to Londonderry and Donegal Dr MacCul- 
loch says, it visits some of the lochs of the Western Is- 
lands, but is not considered very abundant. On the Corn- 
ish coast, this fish, in some seasons, occurs as early as the 
month of March, and appears to be pursuing a course from 
west to east. They are plentiful on the Devonshire coast, 
and swarm in West Bay about June. On the Hampshire 
and Sussex coast, particularly the latter, they arrive as 
early as March, and sometimes even in February, and the 
earlier in the year the fishermen go to look for them, the 
farther from the shore do they seek for and find them. I)u- 
hamel says, the mackerel are caught earlier at Dunkirk, 
than at Dieppe or Havre ; up our eastern coast, however, 
the fishing is later. The fishermen of Lowestoffe and Yar- 
mouth gain their great harvest from the mackerel in May 
and June, and Mr Low in his Fauna Orcadensis, states, that 
they do not make their appearance there till the lust week 
in July, or the first week in August'’* 

The mackerel, it is said, can be taken on the coast of 
Cornwall every month in the. year, but in much greater 
plenty in the summer season than at any other time. It 
spawns in June, and the young are seen from four to six. 
inches in length in the month of August, in great numbers* 

* Yarrell’a British Pishes. 
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along the Devonshire coast. Jrfr Couch considers them as 
half grown in November, when they retire to deep water, 
and are seen no more that winter. Whether the young 
that are seen, of four or more inches in length, in the month 
of August, be theproduction of the spawn shed in June of the 
same or the preceding year, remains involved in considerable 
doubt, and it would prove an object of interesting research 
to discover the true growth. 

The food of the mackerel is fry of other fish. Its flesh 
is held in high estimation for the table, and should be eaten 
when perfectly fresh. In the months of May and J ime it 
is considered to be in best season. 

At Dover, in the year 1308, mackerel were so plentiful 
that they were sold at sixty for a shilling, and in the year 
1821 the catch of sixteen boats from Lowestoffe amounted 
to the value of L. 5252, and it is supposed that there was 
no less an amount than L. 14,000 altogether realized by the 
owners and men concerned in the fishery of the Suffolk 
coast.* 

This species is distinguished from Scomber maculatus of 
Couch, in having five more rays in the first dorsal fin, and 
the sides being without spots. 

Genus THUNIWS .— Dorsal fins two ; the first reach- 
ing nearly to the second ; finlets behind the second dorsal 
and anal fins. 

* Thunk us pelamys.*}-— The Bon it o. 

Specific Character . — ■Behind the second dorsal fin eight finlets ; be- 
hind the anal seven ; sides of the abdomen with four longitudinal 
dusky bands. 

* Paget, Nat. Hist, of Yarmouth. 

t Thunnus pelamy.% Cuv., Yur. Scomber pekvmys, Lina Couch, Bo * 
nito , Striped-beltied Tunny. t 
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Description, -—L^ngi^x twenty-nine inches ; round ; close behind 
the pectoral fin twenty inches f head conical, 'ending in a point ut 
the nose; under jaw projecting ; teeth few and small; tongue flat; 
and thin; nostrils obscure, not in a depression; from the nose to 
the eye two, and a half inches ; gill-covers of two plates,. ; body 
round to the vent ; from thence tapering to the tail ; near the tail de- 
pressed ; lateral line at first descending and waved, becoming straight 
opposite the, anal .fin, from thence ascending and terminating in an 
elevated ridge, with, another above and below the lateral Hop near 
the tail. Eye elevated; round; iris silvery; from the nose to the 
pectoral fin eight and three-quarter inches ; the fin pointed : four 
inches long; received info a,. depression ; first dorsal fin seven inches 
Ipltg, fqiah inches high, lodged in a groove ; the first two rays stout ; 
the others low; the body is most solid opposite the second dorsal, 
which fin and the anal are falcate ; tail divided and slender ; ven- 
tral fins in a depression* : colour,, a fine steel-blue, darker on the 
.back; sides dusky; whitish below. Behind the pectoral fins is a 
bright triangular section of the surface, from which begin four dark 
lines, that extend along each side of the belly to the tail ; scales few 
like the mackerel. Number of fin rays— 

D. 15 — 1 + 12, VIII. ; P. 27 ; V. 1 + 5 ; A. 2 + 12, VII ; 0. 36. 

This fish was taken in a drift-net off* the coast, of (hint- 
wall in July, at which time the roe was abundant. It had 
no air-bladder ; intestines* sjm^le p d|e muscle the colour of 
beef, greatly charged with blood. It Rarely, takes a bait, 
and is too wary to be often taken in a net. The above 
description is taken from Mr YarrelFs work, on the autho- 
rity of Mr Couch, in consequence of not possessing myself 
a specimen of th% fish. It has been fbqnd once in the 
Firth of Forth, on the authority of Mr Charles Stewart, 
Elem. Nat. Hist., vol. i. p. 80S. Dr Scouler states that a 
specimen ms found in the Firth of Clyde in July l$$% and 
which is now in, the Anderspnian, Museum in, Glasgow. 
“ The fo °d of the, bonitq is fish, small cuttles, testaceous 
animals, and marine vegetables. Its flesh is considered dry, 
and by some even disagreeable.” 

The Thynnus vulgaris differs from the present fish in 
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having nine billets above and below, and 1 no abdominal, 
bands. 

* 

Genus XIPHIAS. — Dorsal fin one ; ventral fins want- 
ing; snout produced into a long sword-like process. 

XlPJIIAS GLADIUS.* THE SwOHD-FISH. 

Description^ c Body elongated, nearly round posteriorly, a little 
compressed in front ; depth increasing with the age, from one-tenth 
to one-sixth of the entire length, reckoning this last from the end of 
the sword to the extremity of the lobes of the tail; sword three- 
tenths ; upper part of the' head vertical ; eye round; its diameter 
nearly two-thirds of the breadth of the cranium above it ; sword ter- 
minating in a sharp point ; the edges cutting, and finely denticulat- 
ed ; lower jaw likewise pointed, extending to' where the upper sur- 
face of the sword becomes horizontal ; no teeth in either of the jaws ; 
pharyngeans only with fine teeth, like shorn velvet; no true tongue; 
gill-opening large ; the branehiostegous membrane with seven rays ; 
pectorals inserted vtff' low 1 down, sickle-shaped, one-seventh of the 
entire length, this : last being? reckoned as before ; ventrals none. 
Dorsal commencing over the, gill-opening, and extending in young 
subjects to within a short distance of the caudal, its anterior portion 
very much elevated and pointed ; rays rapidly decreasing from the 
fifth 'to the eleventh, continuing low beyond that point to the thirty- 
ninth or fortieth ; last three or four again elevated ; all the interme- 
diate or low portion of the fin extremely delicate, and with the rays 
more slender than those at the two extremities ; in adult individuals 
often found 'very much torn;; or even entirely destroyed, causing: the 
two elevated ends which are left to appear like two distinct fins ; anal 
somewhat similar in shape to the dorsal, hut much shorter, only eom- 
meneingiira line with its last tldrcTpOrtibh ;' cWudal'cttesebht-shapcd ; 
the whole head and body covered with a somewhat rough skin, the 
roughness arising from very minute scales ; opercule smooth ; lateral 
line scarcely visible, ; on each side of the tail a projecting horizontal 
keel ; number- of vertebrae, twenty-five. Colour of all ' the under 
parts, fine silvery white ; upper parts tinged with dusky blue,' ' Young 
individuals, from twelve to eighteen inches in length, have the whole 
body covered with little tubercles, disposed in longitudinal rows ; 
tlieec disappear first on the back, and afterward^ on the belly ; : th^y 

* ' MpfdWtf fflMim, Oil v., Yar., J en.; ■ Jbhmv, Perk » Fhm 
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are no longer visible in individuals of three feet in length. Number 
of fin rays — 

“ D. 3-40 ; A. 2-16 ; C. 17; P- 16 j B* 7. M * 

* 

The sword-fish sometimes frequents our coasts, and spe- 
cimens have occasionally been seen in the Firth of Forth, 
at a considerable distance from the mouth of the estuary. 
In the year 1826, an individual that measured seven feet 
in length was found stranded on the banks between Stirling 
and Alloa, and is now in the College Museum of Edin- 
burgh. The sword-fish is well known in almost every part 
of the Mediterranean, especially in that part of the sea 
which separates Italy from Sicily. It has been seen off the 
coast of Denmark, and several have been taken in various 
parts of the Baltic of an enormous size. Mr Yarn! I states 
that “ this fish is supposed to entertain great hostility to 
the whale, and accounts of conflicts that have boon wit- 
nessed are recorded by mariners.” Captain Crow, in a 
work lately published, relates the following as having oc- 
curred on a voyage to Memel: — “ One morning during a 
calm, when near the Hebrides, all hands were called up at 
three a.m., to witness a battle between several of the fish 
called thrashers, or fox-sharks (Carcharias vutpe, t), and 
some sword-fish on one side, and an enormous whale on the 
other. It was in the middle of summer, and the weather 
being clear, and the fish close to the vessel, we had a fine 
opportunity of witnessing the contest. As soon as the 
whale’s back appeared above the water, the thrashers spring- 
ing several yards into the air, descended with great violence 
upon the object of their rancour, and inflicted upon him the 
most severe slaps with their long tails, the sound of which 
resembled the reports of muskets fired at a distance. The 


Jenyn’s Vertebrate Animals (a moat accurate description). 
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sword-fish, in their turn, attacked the distressed whale, stab- 
bing from below, and thus beset on all sides and wounded, 
when the poor creature appeared, the water around him was 
dyed with blood. In this manner they continued tormenting 
and wounding him for many hours, until we lost sight of 
him ; and I have no doubt they in the end completed his 
destruction .' 1 

C6 Their mode of capture in the Mediterranean may be 
likened to whale-fishing in miniature, and is said to be a 
very amusing and exciting sport, A watchman placed upon 
a mark, or standing on the summit of a neighbouring rock, 
gives warping by signal when he sees a fish approach. The 
fishermen then row towards it, and, being very skilful, fre- 
quently strike the fish from a great distance, by throwing 
into it a harpoon attached to a long line. An arduous 
struggle then commences, during which the aggressors are 
sometimes pulled about by the fish for many hours before 
they can get it into the boat. 

u This fish is not only the largest species of the Euro- 
pean seas, attaining sometimes to a length of fifteen feet, 
but it is also much esteemed as an article of diet, when 
young especially ; the flesh is white, firm, and of excellent 
flavour,^ 

Genus CARA NX, Dorsal fins two, nearly contiguous ; 
no finlets behind the second dorsal or anal fins. 

C AHA NX Tit AC H 0 RUS.f — THE HoltS E-MaCK E EE h. 

/Specific Character, — Lateral line with from seventy to seventy- 
five large scaly laminin. 

Dimription^Y rorn a specimen eleven inches long. Head one* 

* MMychpmdia Britamma , article Ichthyology, 

1 Car ana; tmeJmrm , Cuv,, Yarn ; Scomber irmhnrus , Linn., Perm. ; Horse* 
Mackerel Scad 
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fourth of the whole lengthy including the caudal On ; body fusiform, 
pf a quadrangular shape at the base of the tall ; eye large., placed 
half-way between the point of the upper jaw, and the origin of the? 
Lateral line, equal nearly to one-half the depth of the head ; proopt*r- 
cuium rounded* entire ; operculum rather small, tapering ton point 
below, half-way down the inner margin of the subopercuhmt* Colour 
of the body above the lateral line dark-olive, with a greenish gloss ; 
below silvery, with waved reflections ; cm the posterior margin of the 
operculum above the base of the pectoral fin, a large black murk* 
First dorsal fin of a triangular form, commencing in a line a little be- 
hind- the origin of the pectorals, all its rays spiny and slender ; when 
unexpanded- scarcely perceptible, being lodged in a groove; the third 
ray the. longest, the last extremely short ; the base of the fin about 
equal to its height ; at the base of the first ray a short strong hori- 
zontal spine, placed in a depression, with the point directed towards 
the nose; second, dorsal fin commencing immediately at tire termi* 
nation of the last, and ends at a short distance froin the base of the 
caudal fin ; the anterior rays longer than the terminating one#* all 
soft and branched, except the first which is short and spiny ; atm! 
fins similar to the last in form but somewhat shorter, commencing in 
a liy;, under the end of the pectoral rays and terminating in aline 
with the last ray of the second dorsal ; the first my strong arid spiny, 
not half the length of the second which is soft and flexible, m well 
as the remaining rays in that fin ; in front oft thennul fill are two #totti 
spines, connected together by a fine ..membrane* concealed ima de- 
pression when laid down ; ventral# placed under the base of the pec- 
torals ; the sixth ray of the pectorals the longest, reaching m far n« In 
a lino under die seventh ray of the second domd, and nearly twice 
the length of the ventrals. Under jaw the longest ; both, jaws, fur- 
nished with very fine and slender teeth, an well m tin* vomer and jm* 
latinos ; the teeth are distinctly seen in the dried specimen, pariitni* 
larly on the lower jaw. Lateral line commencing behind tin* upper 
and posterior margin of the operculum taking ■its uoureo parallel to 
.the curvature of the back to the commencement of the second t.iorwl 
fin, then taking an oblique line downwards until in a lino over tlie 
first ray of the anal fin, from thence passing straight to the base of 
the tail ; composed of seventy-four mAy lamina closely compacted ; 
the greater part of the anterior scales are neither keeled nor pointful ; 
the last' thirty-eight are strongly keeled, and ending in sharp points 
directed towards the tail ; those in a line with the last my a of tins 
anal fin, to the base of the long rays of the caudal fin are the highest 
and strongest., becoming smaller as they approach the bate of the 
middle caudal rays, where they terminate* Body covered with small, 
oval, entire, scales, very deciduous; tail deeply forked,. the middle 
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ray not half as long as the longest ray in that fun Number of fin 
rays — 

*lst D. 8 ; 2d D. 81 ; P, 21 ; V. 6 ; A* 27 ; C. 18 ; Branchial rays 7. 

In the Firth of Forth, seldom more than a dozen or a 
dozen and a half of these fish are taken throughout the year, 
and these are found in the salmon nets at Musselburgh . 
and Queensferry, during the months of July, August, and 
September. They are very uncertain visitants, for in the 
year 1838 and 1884 scarcely a single specimen was observed 
in the Firth, while on the English coast, they were seen and 
taken in prodigious numbers. Mr Yarrell states, that in 
July 1884 immense shoals were .seen off the coast of Gla- 
morganshire. They were first observed in the evening, and 
the whole sea, as far as one could command it with the eye, 
seemed to be in a state of fermentation with their numbers. 
Every net was immediately put in requisition,, so that they 
were taken by cart-loads. Their feeding time 'appeared to 
be morning and evening, when they were seen pursuing the 
herring fry. According to Mr Couch, u they regularly 
visit the coast of Cornwall and Devon, commonly in seat-* 
tered numbers, but occasionally in considerable shoals. The 
first appearance of these fish is not until the end of April, 
and are not abundant before the warm months, when some 
may be found on board of every .fishing, boat. They -are 
rarely brought to market, and immany places even the fisher- 
men are not,, in the. habit of eating them ; in the west of 
Cornwall, however, they are suited in, the same way m 
mackerel, and in this state meet with a ready sale in winter. 
The Mswal habit of these fish is to, keep near the ground ; hut 
when they assemble in pursuit of sandlaunee or other favour- 
ite food, as they sometimes do in innumerable multitudes, 
they become so eager as to thrust each other in heaps on the 
sand. 1 ’ On Tuesday evening, in the month of August, up- 
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wards of ten thousand of these fish were taken by a foot, 
sean near Marazion. They frequently come so near the 
shore as to enable persons to take them by hand. On Wed- 
nesday evening another shoal appeared, when a number of 
men, women, and children, went into the water to catch 
them, while others stood on the sand to see them throw the 
fish on shore ; and by this means a vast quantity were ob- 
tained. The young keep near the shore after the larger 
fish have retired to deep water . 11 

The horse-mackerel is said to spawn iti the month of June, 
and has been found as far north as off the coast of Denmark. 
The flesh is considered by some as inferior food, by others, 
as far superior to that of the mackerel ; it is firm, of good 
flavour, and wholesome, and is in best season in March 
and April. 

The large imbricated spinous plates forming the lateral 
line, will distinguish this species from the rest of the Bri- 
tish fishes. 

Genus ZEUS . Dorsal fin one ; ventrals thoracic ; body 
oval, compressed, 

ZaU 8 FABER.* T HE DoitY, 

Description*-— From a specimen a foot; In length Body oval, much 
contracted at Hits base of the tnjl ; sides and cheeks greatly compress- 
ed; head large, one-third of the entire length including the caudal fin. 
Colour of the body olive grey, tinged with yellow in the middle of 
the side a large black, spot with, a whitish circle; ventrals darker than 
'the other fins ; dorsal fin divided in the middle by a deep notch, up. 
pearing at first as if it were two fins ; the anterior part spinous and 
the rest soft, commencing in a line over the base of the pectorals, 
and ending within a short distance of the base of the caudal fm ; the 
first ray shorter than the second; the third, fourth, and fifth, nearly 
of equal height ; the intervening membranes of the spiny rays about 

' * Zeus faber, .Linn., Cuv., Yarr., Jem, Penn,, Don.,Flem., Bloch ; Dory, 
John Dory* 
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twice as long as the rays themselves ; the first rays of the soft por- 
tion very short, gradually increasing to the seventh, the remainder 
of equal length, not half as high as the spinous rays ; the soft part of 
the anal fin answering to that of the dorsal; the spinous portion with 
four stout rays commencing in a line under the sixth ray of the dor- 
sal ; the intervening membrane not twice as long as the rays ; ven- 
tral fins placed before the base of the pectorals, the rays extending 
as far as to the second ray of the anal ; pectorals small not reaching 
beyond the middle of the lateral spot* Eyes moderate, rather remote 
from the snout, situated half-way between the point of the upper jaw 
and the fourth ray of the dorsal fin. Operculum small, entire, of a 
triangular form ; two spines occasionally behind the eye directed, 
backwards, and one on each side of the occiput ; a row of sharp spines 
on each side of the base of the dorsal and anal fins, at first simple, 
.afterwards forked j between the ventrals and anal a double row of 
large, strongly-serrated scales, the serratures pointing towards the 
tail ; pectoral ridge before the ventrals, with three rows of the same 
serratures; lateral line commencing in a line with the upper margin 
of the orbit, descending gradually down till opposite the middle of 
the soft portion of the dorsal fin, from thence passing straight to the 
tail. Scales of the body small and adherent, deeply impressed; 
mouth very protractile, under jaw the longest ; teeth, in both jaws, 
arranged in two or three rows, with their points directed inwards 
(Mr Yarrell states, that the teeth are placed in a single row in each 
jaw) ; tail rounded at the end. Number of fin rays — 

D. 33 ; P. 13 ; V. 8 ; A. 27 ; Ch 12 ; Branchial rays 7. 

The Dory, or John Dory as it is sometimes named, is 
said to be a common fish in the Mediterranean. It enters 
the Atlantic and is taken of large size in the Bay of Biscay 
off the French coast. On the south coast of England, par- 
ticularly off that of Cornwall, these fish are in great abun- 
dance ; but the farther north we proceed on the eastern 
shores, they become of less frequent occurrence. In the 
Firth of Forth seldom more than one or two are seen in 
the course of the year, generally at the month of the Firth, 
or on the sandy banks in Guillon Bay. 

Among the ' superstitious, the Dory disputes with the 
Haddock the honour of having been the fish out of whose 
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mouth St Peter took the tribute- money, on which occasion 
he is said to have left the mark of his finger and thumb 
on their sides, as both of these fishes possess this charac- 
teristic marking. But another version of the legend will 
enable the lover of such stories to leave each in possession 
of an equal honour, for St Christopher, in wailing through 
aft arm of the sea, having caught up a Dory, is reported to 
have perpetuated the circumstance by impressing on it the 
mark of his finger and thumb, A long time elapsed be- 
fore this fish was used as food in Britain. Quin the actor 
and bon vivant established its edible reputation, “ It is 
now, adds Colonel Montagu, about sixty years since {from 
1814) the celebrated Mr Quin, of epicurean notoriety, first 
discovered the real merit of the dory, and we believe from 
him originated the familiar, and we may say national epi- 
thet of John Dory, as a special mark of his esteem for this 
fish ; a name by which it is usually known in some parts, 
especially at Bath, where Quin’s celebrity as the prince of 
epicures was well known, tod where his palate finished its 
voluptuous career.” 

“ Mr Couch considers the Dory as rather a wandering 
than a migratory fish, and its motions are chiefly regulated 
by those of the smaller kinds on which it preys. When the 
Pilchards approach the shores, the Dory is often taken in 
considerable numbers. In the autumn of 1829, more than 
sixty were hauled on shore at once in a net, some of them 
of large sisse, and yet the whole sold together for nine shil- 
lings- It continues common until the end of winter, after 
which it is more rare, but never scarce. The form of the 
Dory would seem to render it incapable of much activity, 
and it is sometimes seen floating along with the current ra- 
ther than swimming, yet some circumstances favour the idea 
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that it is able to make its way with considerable activity. 
It keeps pace with schulls of Pilchards, so that some are 
usually enclosed in the sean with them ; it also devours the 
common cuttle, ■ a creature of vigilance and celerity, and I 
have seen a cuttle of a few inches long taken from the sto- 
mach of a Dory that measured only four inches. It takes 
the hook, but ‘gives the preference to a living bait, and a 
chad hooked through the back, with the prickly dorsal fin 
cut oft*, is sure to entice it.”* 

'Pennant speaks of a Dory which weighed twelve pounds. 
One of half that weight is considered above the average 
size. 

Genus LAMPRIS . — Dorsal fin one ; teeth wanting ; 
ventrals abdominal. 

LaMFEIS GUTTATTJS.f — T he ©PAH. 

(See Plate XXVII.) 

Description, — From a specimen three feet in length. Body deep ; 
of an oval form ; sides compressed ; head about one-third the length 
of the body, not including the caudal fin ; eyes large, placed nearer 
the point of the upper jaw than to the posterior margin of the oper- 
culum. Colour of the back a deep greenish blue ; sides rich green, re- 
flecting in different lights purple and gold, with a number of yellowish- 
white spots ; belly pale yellowish- green ; all the fins rich scarlet, as 
well as the hides ; dorsal fin commencing in a line over the anterior 
part of the base of the pectorals, and ending at a short distance’^rom 
the caudal fin ; first two rays spiny ; the five succeeding ones the high- 
est, gradually decreasing to the seventeenth, which is not one-fourth 
the height of the third; the remainder nearly equal, becoming rather 
longer towards the last ray ; anal fin about half the length of the dor- 
sal ; the anterior rays longer than the terminating ones ; ventrals, 
placed some distance behind the base of the pectorals, and reaching 
beyond the twelfth ray of the anal ; pectorals not as long as the ven- 

* Y httoU’s British Fishes* 

f Zampris guttatmt, Ouv., Yarr. *, Lampris lum , FI cm. ; Zeus Inna, Pen., 
Don. Opah, King-fish, 



224 


FISHES OF THE FIRTH OF FORTH. 


trals, Irat of tlie same falcated forma ; tail lnnateil ; lateral line com- 
mencing over the operculum, taking a high curve under the first ray 
of the dorsal, from thence passing obliquely down for half its length, 
then straight to the base of the tail ; jaws without teeth ; tongue 
rough ; preoperculum produced behind, smooth, and entire. Num- 
ber of fin rays — 

D. 53 ; P. 26; V. 10 ; A. 24; C. 30. 

Examples of this fish have been recorded, as taken at se- 
veral different periods on the British coast. The first was 
found by some fishermen at Leith, and described by Dr 
Mortimer in the Philosophical Transactions in 17.10, and 
the specimen was exhibited at a meeting of the Royal So- 
ciety of Edinburgh. Since then it has been seen in the 
Firth of Forth at six different times. The last was found in 
July 1835, washed ashore on some rocks to the west of 
North Queensferry; its length was five feet,, weighing, 
as nearly as the men could compute, eleven stones. The 
head of it I preserved ; the body was cut up, taken away, 
and eaten by the fishermen, who stated that the flesh was 
red, remarkably good, equal to that of the salmon, and 
very much of the same flavour. They said they only wish- 
ed they had more of them. Another was seen at tint same 
time and place, but, in Consequence of the weather being 
very stormy, they were unable to procure it. 

Mr Yarrell states, on the authority of Professor Rein- 
hardt, that within the last thirty years three specimens have 
been taken on the coast of Denmark, and, what is remark- 
able, they were all caught very near the same spot. 

Family VII. MUGILID2E.— ■ -Body covered with large 
scales; dorsals two, widely separate; ventrals placed be- 
hind the pectorals ; branchiostegous membrane with six 
rays ; tail forked or lunated ; caeca two ; intestine long and 
folded. 
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Genus MU GIL. — Body possessing no broad silvery band 
along each side ; first dorsal fin with four spiny rays. 

Mugil capxto.* — The Grey Mullet, 

Specific Characters. — M axillary visible when the mouth is closed ; 
orifices of the nostril near together ; the skin at the margin of the 
orbit not advancing upon the eye ; scale above the pectoral short 
and obtuse. (See Plate XXVIII.) 

Description.—Biick hut little elevated ; ventral line more convex 
than the dorsal ; greatest depth beneath the first dorsal about one- 
fourth of the whole length, excluding caudal ; greatest thickness 
nearly two- thirds of the depth. Head broad and depressed ; snout 
short, transversely blunt and rounded, but vertically sharp ; mouth 
very protractile, transverse angular. Teeth in the jaws scarcely per- 
ceptible ; on the tongue, vomer, and palatines, more developed ; 
maxillary visible when the mouth is closed, and not retiring beneath 
the infra orbital ; upper lip rather thick and fleshy, margined with 
a number of close-set minute pectinations. Eyes rather high up ; the 
skin at the anterior and posterior margins of the orbit not advancing 
over any portion of the iride ; nostrils double on each side : the two 
orifices placed near together, the anterior one round, the posterior 
one oblong ; head smooth, all the upper part covered with large po- 
lygonal scales. Scales on the body large, but smaller than the above, 
deciduous ; first dorsal commencing about the middle, its height 
twice its length ; spines strong ; the first two equal and longest; se- 
cond dorsal considerably behind the first, its height and length the 
same as in that fin ; all the rays, except the first, branched ; caudal 
forked ; anal rather in advance of the second dorsal, somewhat longer 
than that fin, but of the game height ; pectorals about three-fourths 
of the length of the head ; second, third, and fourth rays longest ; 
all the rays, except the first, branched ; ventrals a little behind the 
pectorals, close together, somewhat shorter ; first ray strongly spi- 
nous ; second soft ray longest. Number of fin rays— 

IX 4-0 ; A. ;:w> ; a 14 ; P. 17 ; V. I ; B. (I 

Colours . ~~ Back dusky blue ; sides and belly silvery, the former 
marked with several parallel longitudinal dark lines. 

The above description is taken from Jenyns's Vertebrate Animals. 

* M m/if capita , Ou v., Y a r., Jen. Mugil cephalus , Penn., Don,, Flem. 

VOL. VI L V 
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Tins fish, cm the authority of I>r Neill, is occasionally 
found in the Firth of Forth, as recorded in the Wernerian 
Transactions > vol. i. p. 544, under the name of A fugil ve~ 
phalm , which is now supposed to be the AL capita of Cu- 
vier* 

The following is from the work of Mr Yarreil :* — u Baron 
Cuvier, in the last edition of his licgne Animal states, in 
a note at the foot of page £81, that Linnaeus and several of 
his successors have confounded all the European Grey 
Mullets under one common, name, that of MugU ccphalwt. 
He has, however, distinguished among them several species, 
and, according to him, the description of the ceptmlm of 
Willoughby and the figure of the cephalm of Pennant both 
appear to belong to the M* capita of the Jldgne Animal 

“ Mvgil cephalus of Cuvier is distinguished by having its. 
eyes partly covered with a semi-transparent membrane, ad- 
hering to the anterior and posterior edges of the orbit, and 
also by a larger elongated triangular scale pointing back- 
wards, placed just over the origin of the pectoral fin on 
each side. (See Plate XXVIII.) 

6fc .Our most common Grey Mullet may, therefore, In 
'considered' as the M. capita of Cuvier, an inhabitant not. 
only of the Mediterranean, but also of all the western shores 
of the more temperate part of Europe. In Ireland this 
fish occurs on the coast of the northern counties of London* 
derry anti Antrim ; in the south, on those of Cork pit! 
Waterford, and* probably, at many in termed into points. 
It is found plentifully in Cornwall and Devonshire, and 
along the whole line of our south coast* It occurs con- 
stantly on the Kentish and Essex coast, is. taken at Yar- 
mouth, and it has been traced to the Baltic and the west 
coast of Norway.” 

It is a singular fact, although common as this fish appears 
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from the above description, that not a single specimen has 
fallen under my notice ; those which I have examined 
being the M . chelo of Cuvier (the next fish to be described), 
and not ML capita , which, according to my observation, is 
by far the rarer fish of the two. 

“ The Grey Mullet never goes to a great distance from 
land, but delights in shallow water, when the weather is 
warm and fine, at which time it is seen prowling near the 
margin in search of food, and imprinting a dimple on the 
placid surface, as it snatches beneath any oily substance 
that may chance to be swimming. It selects food that is 
soft and fat, or such* as Isas begun to suffer decomposition, 
in search of which it is often seen thrusting its mouth into 
soft mud ; and, for selecting it, the lips appear to be fur- 
nished with exquisite sensibility of taste, 

C£ The Grey Mullets shed their spawn about Midsum- 
mer; and the young in August, then an inch long, are 
seen entering the fresh water, keeping at some distance 
above the tide, but retiring as it recedes. Mr Arnould 
put a number of the fry of the grey mullet about the size 
of a finger into his pond at Guernsey, which is about three 
acres area, and after a few years, mullets of four pounds 
weight were caught, which proved to be fatter, deeper, and 
heavier for their length, than others obtained from the sea. 
Of all the various salt-water fishes introduced, the Grey 
Mullet appeared to be the most improved. A slight change 
in the external colour is said to be visible” 

These fish are with some difficulty taken in the scan, ex- 
cept by those who are familiar with their habits, for when 
they find themselves enclosed, and danger at hand, they es- 
cape by leaping over the body of the net, and, as soon as 
one takes the lead, the rest follow immediately in succession. 

p § 
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Mi'joil <:helo. # — The Thick-lipped Grey .Mullet, 

Specific Characters. — U pper lip thick, and fleshy ; base of flic last 
ray of the first dorsal halt-way between the point of the Micntt iiik! 
the base of the middle caudal ray ; maxillary visible when the mouth 
is closed. (See Plate XXVIII.) 

Description. — From a specimen fourteen inches ami a half In length. 
Back but little elevated ; ventral line more convex than the dorsal ; 
greatest depth beneath the first dorsal, about one- fourth of the whole 
length, excluding caudal ; greatest thickness nearly two- thirds of the 
depth. Head broad and depressed ; snout short, transversely blunt 
and rounded, but vertically sharp ; mouth very protractile, Iran s verso, 
angular ; lower jaw divided in the middle by an ascending angular 
point, which, when the mouth is closed, passes within the upper 
jaw. Teeth in the jaws, scarcely perceptible ; on the tongue, vomer, 
and palatines, more developed; maxillary afcits lower edge sinuous 
and entire, visible when the mouth is closed, and not retiring beneath 
the infra orbital. (In Mr Couchs description of this fish, the* poste- 
rior edge of the superior maxillary hone is said to he minutely notch- 
ed.) Upper lip thick and fleshy, margined with a number of close 
* set minute pectinations ; suhorbital plate finely toothed cm its lower 
margin ; eyes rather high up ; the skin at the anterior and posterior 
margins of the orbit not advancing over any portion of the irkle, as 
it is observed to do in M . eephalm. Nostrils double on each side ; 
the two orifices placed near together, the anterior one round, the 
posterior one oblong ; head smooth ; all the upper part covered with 
large polygonal scales, as well as the cheeks and operculum ; »ealw» 
of the body large, deciduous ; First dorsal commencing above the 
middle ; the base of the fourth or last ray, exactly mid way between 
the point of the upper jaw and the base of the middle caudal my ; 

, the base of the first ray, half-way between the posterior border*!.*? 
the operculum and the third raj' of the second dorsal ; second dor- 
sal remote from, the first, commencing in a lino over the third ray of 
the anal, and terminating a little behind the last ray, situated nearer 
the point of the long caudal rays than to the base of the pectorals ; 
.the last ray exactly midway between the base of the first dorsal ray 
and the tip of the middle ray of the tail. Ventral* placed half way 
between the tip of the jaw and the first ray of the anal, nod behind 
the base of the pectorals; first three rays of the first dorsal com- 
mencing very close together, the fourth remote, much shorter and 
smaller than the two first, which are of equal length, longer than the 
base of 1 the fin ; first two rays of the second dorsal fin spiny, shorter 

* Mvffit oheby Guv., Jen., Yar., Couch. 
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Ilian the third, which is the longest, and like the remainder soft and 
flexible ; the sixth ray as long as the base of the fin ; anal fin con- 
cave, with the last ray but two the shortest, of the same form 
as the second dorsal but rather larger. Caudal forked or lunate, 
depending on the width of expansion ; pectorals about three-fourths 
of the length of the head, the second, third, and fourth rays longest ; 
all the rays except the first branched,* ventrals somewhat shorter, 
all the rays soft and branched, except the first which is spiny ; last 
ray connected to the body by a fine membrane passing off from half 
way up its length. Intervening membranes of the caudal fin covered 
with small scales, which diminish in size as they approach the sum- 
mits. Colour of the back dusky blue ; sides and belly silvery ; the 
former marked with seven or eight longitudinal dark lines. Num- 
ber of fin rays — 

1st D.4; 2d D. 10; P. 15 ; V. 0; A. 11 C. 14; B. 6. 

According to Mr Yarrell, Mr Couch is the only natu- 
ralist who has noticed the appearance of Mugd chelo on 
the British coast. 64 This fish,” says Mr Couch, 44 is gre- 
garious, frequenting harbours and the mouths of rivers, in 
the Winter months, in large numbers, all of which are just 
of one size” 

It is singular that this fish, as common as it is on many 
parts of the British coast, should have been so long mista- 
ken for the Mug'd cephalus of Cuvier, and still is by many 
confounded with the Mugtl capita. Dr Hancock appears 
to have been the first of our own naturalists to remark that 
the grej mullet of the British coast was not the true Mu- 
gd cephalus . He named it M* Britannkus * 

This fish I have observed to be excessively common in 
the months of September and October on the Devonshire 
coast, particularly off Exmouth, Teignmouth, and Brix- 
ham. I have found it common on the west coast of Scot- 
land, and occasionally large shoals of them appear on the 
cast coast. Dr Johnston has noticed it off Berwick, and in 


Lend. Quart . Journ, of Science, 1S30, p. 12a, on the authority ofJenyns. 
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some seasons numbers are taken off’ Dunbar, and sent to 
the different markets for sale. 

Scarcely a summer passes but that a few are found at 
the different fishing stations in the Firth of Forth, ami oc- 
casionally of large size. A specimen was taken in the Hope- 
toun salmon nets, in June 1835, which measured twenty, 
three inches in length, although the common size is about 
a foot. 

Mugil cheb is distinguished from M. capita , in the oper- 
culum being smaller ; the upper, lip thicker; the suborbi- 
tal larger, and nearly even at its inferior margin ; which in 
M. capito is small and rounded at the end. 

If we refer to Mr Yarrell’s figure of M. capita, we shall find 
M. chela to differ in other respects. The base of the fourth ray 
of the first dorsal fin in M. chela is placed exactly half-way be- 
tween the point of the lip and the base of the middle caudal 
ray ; whereas the base of the same ray in M, capito , is placed 
exactly mid-way between the point of the lip, and the end 
of the middle caudal ray. 

The fish from which the above description is taken, agrees 
in every respect with the figure Mr Yarrell has given of 
Mugil cheb. 

Genus A T. HE MIN A . — Body with abroad silvery hand 
along each side ; first dorsal fin with four rays. 

Athekina rttKSBYTKtt.*— T he Sand-Smelt. 

Description .— From a specimen five inches in length. Body ra- 
ther elongated; sides slightly compressed; head, from the point of 
the upper jaw to the posterior border of the operculum, one-fifth of 
the whole length, caudal fin not included. Colour of the back and 
sides pellucid greyish-white ; belly yellowish-white; sides mark yd 

££'- Y ”- -***• **— • 
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wit’ll a broad silvery band, with a tinge of blue, extending from the 
operculum to the base of the tail. Snout short and blunt, very pro- 
tractile ; under jaw the longest, when the mouth is open ; teeth 
small and sharp in each jaw, as well as on the vomer and posterior 
part of the palatines ; eyes large, extending below the middle of the 
cheeks ; operculum rounded and entire ; preoperculum angular ; be- 
tween the eyes, a small elevated ridge, extending back nearly to the 
nape. First dorsal fm with slender spinous rays, commencing over 
the middle of the ventrals ; third and fourth rays the longest ; the 
last the shortest, not half the length of the first. Second dorsal re- 
mote from the first, commencing in a line over the third ray of the 
anal, and ending over the last ray; the first ray spiny; the rest flexi- 
ble and branched ; the second and third the longest ; the ninth the 
shortest Anal fm corresponding with the second dorsal, but rather 
longer ; ventrals commencing in a vertical line with the tips of the 
long pectoral rays, and ending in a line with the base of the last ray of 
■the first .dorsal ; pectorals as long as from the point of the lower jaw, 
when open, to the posterior margin of the orbit ; the second and 
third rays the longest ; the first '.simple, the rest branched. Scales 
along the lateral silvery band, about 'fifty-six in number, becoming 
very small at the base of the caudal fin. Head and fins more or less 
freckled with small black spots ; tail forked. Number of fin rays — 

1st D. 8 ; 2d D, 18 ; P. U; V. 6 ; A. 15 ; CL 17 ; R, (BL 

Mr Yarrell was the first British naturalist to notice that 
the atherine, which Is found so common on the ’Southern 
.•shores of England, was not the JfJierlna hepsetm oi Lin- 
naeus, as Pennant, Donovan, Fleming, and other authors 
supposed it ; but the Atherina presbyter of Cuvier, which 
is quite a different species. The atherine, says Colonel 
Montagu, is as plentiful on some parts of the southern coast 
of England as the smelt 1 is on the eastern coast, and each 
appears to have its limits, so that the one does not intrude 
upon the other; at least, as far as our observation has gone, 
where one is the other is not We have traced the smelt 
along the coast of Lincolnshire, and southwards into Sent, 
where the atherine appears to be unknown ; but in Hamp- 
shire the atherine is extremely plentiful, especially about 
Southampton, where, for want of knowing the true smelt, 
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this is sold under that denomination, On the south coast 
of Devon they are caught in great abundance in the creeks 
and estuaries, but never in rivers above the flow of the tide; 
and they appear to continue near shore through the months 
from autumn to spring, being caught for the tabic more or 
less during the whole of that time, but are greatly superior 
in the spring, when the males are full of milt as the .females 
are of roe. The atherine is a well- flavoured fish, but, in 
our opinion, not so good as the smelt— it is more dry ; but 
when in season, and fried without being embowelled, the 
liver and roe make it a delicious fish. 

Mr Couch says it is found in Cornwall at all seasons, and 
sometimes in such numbers that three small boat-loads have 
been enclosed in a scan at once* 

Dr Neill states, in vol. i, of the Wernerian Transaction^ 
that “ he has frequently found the atherine washed ashore 
about Figget W hinsin theFirth of Forth after easterly winds." 
Of late years they have been undoubtedly scarce. Two in. 
stances' only have occurred to me, in which the atherine was 
found in the Firth of Forth ; the first was taken at Kincar- 
dine in company with sprats and other small fish; the se- 
cond was drawn ashore in a net, about two miles west of 
Newhaven. The fishermen said it was more frequently 
met with in Guillen Bay, and that tiny considered die fish 
was nothing else than a sort of mongrel spirting** 

.GOBIAD2E, —Dorsal rays slender and 
flexible, excepting the species Murmmidm guttata, where 
they are' short, stout, and sharp-pointed ; scales small or 
entirely wanting; tail rounded at the end ; body more or 
less elongated, with one or two dorsal fins. The genua 
Zoarces is destitute of spiny rays, but has an anal tubercle. 

* Spirting, Salmo eperlanw , very common in the Forth, 
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The viscera of all the fishes pertaining to this family are 
nearly of the same conformation ; the intestinal canal is 
equal, ample, and without caeca, and there is no swimming- 
bladder. 

Genus BLENNIUS . — Body rather elongated, with a 
single dorsal fin, composed almost entirely of simple and 
flexible rays ; ventral fins placed before the pectorals and 
formed of two or three rays in each ; teeth on the vomer, 
and in one row in each jaw ; dorsal and caudal fins separate. 

Blennius piiolis.* — The Smooth Blenny. 

Specific Characters . — Dorsal fin abbreviated in the middle ; head 
smooth and destitute of appendages ; last tooth in each jaw slightly 
curved and longer than the rest 

Description. — From a specimen live inches in length. Body be- 
hind, rather compressed ; head one-fourth of the entire length, tail fin 
not included ; sides smooth, covered with a mucous secretion ,* gill- 
opening large ; the membrane continued across the throat. Colour 
very variable, some specimens quite black, others of a deep olive-green, 
occasionally variegated like marble. Head sloping from the nape to 
the orbit, from thence suddenly to the lip ; snout short and obtuse ; 
eye moderate, placed high up ,* dorsal fin extending the whole length 
of the hack, commencing in aline over the origin of the veritrals, and 
ending within a short distance of the base of the caudal rays ; all 
the rays simple, the first shorter than the second ; fifth, sixth and se- 
venth, slightly the longest ; eighth and following ones decreasing to 
the twelfth, which is the shortest and finest in the whole fin, from th© 
fourteenth to the twenty-eighth nearly even, the remainder a very 
little shorter ; the last connected to the base of the toil by a mem- 
brane which passes off from the summit as not to allow the ray to 
take an erect position. Anal fin commencing in a line under the 
thirteenth ray of the dorsal, and ending in a line under the last 
ray of that fin ; first ray shorter than the second, the rest increasing 
very gradually to the last, which is somewhat shorter and connected 
to the base of the tail by a membrane similar to that of the last ray 
of the dorsal, but not extending quite so far towards the short rays 

* Blennius pholis, Yarr., Linn., Ouv,, Jen., Pen., Don.; Pholis kvis , 
Fleoi. ; Smooth Bknny , Smooth Shan , Sharing Stone fish 
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•of the caiulal. Pectoral fin large? ami rounded ; the middle rays tW 
longest, extending as far as in a line under the oldVenih ray of the 
■dorsal ; ventral tins small and stout, placed, before tin* base of (lie 
pectorals, the longest ray as long as the third ray of the peetomH 
'Candid fin rounded at the end, the middle .rays branched. Teeth* 
twenty-one in the lower jaw, and twenty- four on the upper ; ante- 
rior ones longest, the last stoutest and slightly curved inwards; on 
the vomer four, two on each side, short, stout, and very strong. 
Lateral line commencing over the operculum running straight for a 
short course, taking a curve over the pectorals, as far as under the 
ninth ray of the dorsal, from thence? passing straight to the base of 
the middle caudal ray. Number of fin rays— 

IX 30 ; P. 13 ; V. .2 or S; A , 10 ; C. vl; li it 

This species of B! entry is common on most of tin? rocky 
parts of our coast, and nowhere more so than in flu* Firth 
of Forth, where it is found in great numbers under rucks 
and stones. In almost every pool left by the receding of 
the tide they abound particularly in the neighbourhood of 
North Berwick, Though so common, however, yet spe- 
cimens are with difficulty procured, not only ots account of 
their activity, but also because the large stones under which 
they conceal themselves are with difficulty removed ; and 
unless 1 that be accomplished, it will be almost impo»*ihte to 
obtain a single specimen. In the month of August I ob- 
served many of these fish in a small poo! of water which 
had been left by the tide, and after dipping the place dry, 
to my astonishment, they had all disappeared, and taken 
refuge under some sea-weed n foot and a half <li»tant 
from the pool By means of their strong ventral fin* they 
are enabled to crawl several feet on dry laud, and will ns 
main six hou^ under stones or sea-weed, awaiting the ris 
turn of the tide. The Blenny is remarkably tenacious of 
life, and has been known to live out of water for many 
days in a damp situation ; but, if put into fresh water, it 
soon expires. 

1 hese fi,sH will take eagerly a baited hook, and are often. 
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captured off' the pier-head at Leith. Their principal food 
is small shells and young crabs; and I have also found their 
stomachs distended with sea- weed. They spawn in the month 
of June, and possess no swimming-bladder. They are never 
brought to market or used as food. 

All the British species of Blennius, excepting the pre- 
sent one, are furnished with one or more appendages placed 
on the head in the region of the orbits. 

Genus MURMNOIDES.— Body elongated, sword- 
•shaped, with a single dorsal fin composed of short stout rays ; 
ventral fins placed before the pectorals, reduced nearly to 
a single ray ; teeth on the vomer, and in two rows in each 
jaw; dorsal and caudal fins continuous, 

Moe/enoides guttata.*— 1 The Spotted Gunnel 

Description ,— -From a specimen five inches in length. Body elon- 
gated, compressed, similar to the blade of a sword in form ; bead 
small, one-ninth of the length of the body, caudal not included, and 
about equal to the depth. Colour of the body olive, with a mixture 
.of yellow; on each side of the dorsal fin, from twelve to thirteen 
large dark spots, bordered by a whitish circle, placed at equal dis- 
tances from each other down the, back ; anal fin with whitish spots 
from eleven to twelve in number, arranged similar to those of the 
back ; pectoral and caudal fins deep orange ; hides above red, below 
white. Dorsal fin commencing in a line over the base of the pecto- 
rals, extending down the back to be continuous with the caudal fin, 
to which it is connected by a membrane ; the rays of the dorsal 
short and stout, with very sharp points, all of equal length, project- 
ing beyond the membrane. Anal fin commencing in a line under 
the thirty-fifth dorsal ray ; the first ray spinous, the rest soft and 
flexible, branched at their summits ; the last ray connected to the 
caudal fin by the intervening membrane ; the last three or four rays 
longer than those preceding ; ventral fin very small, composed of one 
short stout spine, very sharp, with a small ray immediately behind 

1 * MmmtmJen gtUUtia, Yan\ Blmnivs gunmUue, Don., Pen., Jen. 

Gnnnellus vulgaris, Flem. Spotted Gunnel, Butterfish, Skme eheuken 



236 


FISHES OF THE FIRTH OF FORTH, 


it ; pectorals rounded like the caudal, about one- half its size. Jaws 
furnished with a number of small teeth wronged in two rows on the 
anterior part. (Mr Yarrell states, they arc placed in a mnffk row 
in each jaw,) Teeth on the front' of the vomer, none on the pala- 
tines or tongue ; under jaw the longest when the mouth is opened ; 
head narrow, much more compressed than the nape. Lips thin and 
folded back, giving an appearance as if thick and fleshy ; each oper- 
culum ends in a point directed over the base of the pectorals ; mem- 
brane continuous under the throat. Number of fin rays-*- 
D. 78 ; P. 13 ; V. 2 ; A. 46 ; 0. 16. 


This fish which I have frequently met with mi the coast 
of Devon, has been observed as far north as t he shores of 
Norway. It is common in every part of the estuary of the 
Firth of Forth ; more so in those situations where sea-weed 
grows in the greatest abundance, under which it will seek 
refuge for many hours after the tide has ebbed. Above 
North Queensferry, about a mile, I found, in the mouth of 
July, as many as from nine to twelve in number collected 
together under a tuft of sea-weed. These fish when first 
taken in the hand, are with difficulty retained, owing to 
the slimy secretion with which the whole surface of the body 
is covered. When found in large pools of water, they 
are observed to swim with great rapidity, and are caught 
with the greatest difficulty in consequence of their moving 
from one place to another with extreme quickness, and 
creeping into every small crevice they can find. 

The common length of the spotted (funnel, or, as it 
is named in Scotland, S Uane-checker, is from four to five 
inches. On one occasion, I found a specimen to measure 
eleven inches in length, when the whole of the dorsal spots 
were obliterated except the first, which was scarcely per- 
ceptible. As the fish increases in size, the spits become 
less defined. We are told; that in Greenland the flesh of 
this fish, though hard, is dried and eaten. In this country 
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it is seldom if ever made use of except, to bait lines with. 
It feeds on minute Crustacea and small fry, and is said to 
be destructive to the eggs of other fishes. 

This fish might probably be confounded with Blennius 
Yarrellii of Cuvier, a rare British species, but the want of 
appendages on the head will sufficiently distinguish it 

Genus ZOJRCES . — Body elongated, eel-shaped, with 
a single dorsal fin, composed of flexible branched rays; 
ventral fins of three rays, placed before the pectorals; teeth 
in two rows in front of each jaw ; none on the vomer or pa- 
latines ; dorsal and caudal fins continuous. 

ZOARCKS VIVIPARIT8.* ' THE VlVIFAROtlS BlKNNY. 

Specific Character. — Dorsal fin abbreviated near the caudal ex- 
tremity. 

Description,— From a specimen six inches in length. Body com- 
pressed behind, gradually tapering from the nape to the tip of the 
tail ; sides smooth, covered with a mucous secretion ; head one-sixth 
of the whole length, and about twice the depth of the body, not in- 
cluding fins. Colour of the back and sides yellowish -brown, mot- 
tled with dark olive ; when young, lateral line, and below it, spotted 
with white, which is not visible in the adult. Dorsal frn composed 
of flexible rays, branched at their summits, commencing over the 
base of the pectorals, extending down the back to be continuous 
with the caudal rays, when it becomes suddenly depressed, giving 
an appearance as if a piece had been cut out ; from this part to the 
nape the rays gradually increase in height. Anal fin commencing 
In a line under the twenty-sixth dorsal ray, and extending down to 
bo continuous with the caudal rays ; the rays gradually diminishing 
in height from the third. Pectorals large and rounded; ventral's 
small, composed of only three rays, placed before the base of the 
pectorals. Lips long and thin, the upper one entire, the lower one 
bilobed ; when folded back, having the appearance as if thick and 
fleshy. Operculum triangular ending in a point, directing over the 
base of the first ray of the pectorals. Teeth small, conical, and 
blunt ; placed a little apart from each other ; situated in two rows in 

* Zoarces viviparus, Cuv., Jen. Zoa.rcus vrviparus, Yarr. Bfenmns mn. 
# partis i Pen., Don. Eefpont , Gnfih\ Greenhorn, Bards, Maruna Eel 
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front of each jaw ; none on the vomer, tongue, or palatines. (Mr 
Yarrell in mentioning the generic characters of tins fish, states the 
teeth to he conical, placed in a tingle row . In the description he says 
the teeth are short, conical, sharp, with a second row .round the front 
only of the lower jaw ; the Ups fleshy.) It is probable that Mr Yarrell 
drew his characters from a young specimen, in which the teeth were 
not completely developed; for when the fish is less than three inches 
In length, only one row of teeth in each jaw is visible, the second 
row commencing first on the lower jaw. Number of fin rays— 

IX 90 ; P. 19 V. 3 ; A„ 70; C. 40 B. 0. 

This fish is .scarce on the coast of Devon, hut appears 
more common as we approach the north. In the Firth of 
Forth it exists in great plenty, hiding under sea-weed in 
rocky situations. They are often taken with lines in the 
winter months, and brought to market, where they fetch a 
ready sale at the rate of three a penny. Some people con* 
sider the flesh as very fine and wholesome; while* others, 
again, announce it as dry and of a disagreeable flavour. Dr 
Neill, in the month of February 1807, saw it female fish 
fifteen inches long, from which several dozen of young 
escaped alive : these fry were from four to five inches in 
'length. A short time since, in the month of March, I had 
a specimen sent me which measured six inches in length, 
from which I took fifty-six young, all alive, although the 
parent fish had been dead for nearly, two days. Each 
was an inch and a quarter in length, and on being put into 
a glass of fresh water, they at first appeared remarkably 
active, but in less than half an hour after they nil ex- 
pired. 

The general length of this fish is about eight inches, nb 
though at Berwick, at the mouth of the Tweed, specimens 
have been taken which measured nearly two feet in length. 
They are there named Marumi cch , and at Edinburgh 

Bards , 

The hones of this fish when boiled assume a groan an- 



THE WOLF-FISH, 


33 » 

pearance, from which circumstance the fish often times re- 
ceives the name of green-bone.. 

Genus ANARRHI CHAS . — Dorsal fine on ; ventral 
fins wanting ; mouth armed with conical incisors and flat, 
grinders. 

Anarrhiohas lupus.* — The Wolf-fish. 

Specific character, — Lust rays of tlic dorsal fm abbreviated. 

Description. — From a specimen two feet in length. Body elonga- 
ted ; sides compressed, covered with a mucous secretion ; forehead 
sloping ; face wrinkled. Colour of the back and sides light grey,, 
marked with seven or eight broad vertical bands of a bluish-grey 
tinge. Dorsal fm commencing at the nape, extending down the back, 
to be connected to the first caudal ray by a short membrane ; fi rst ray 
shorter than the second, the rest, as far as the sixty-third, of equal 
length, the remainder gradually decreasing to the base of the first short, 
caudal ray. Anal fin commencing in a line under the thirtieth ray 
of the dorsal, and ending at a short interval from, the caudal ; all the* 
rays of equal length ; no ventral fins ; pectorals broad, the rays strong- 
and branched, the fifth, sixth, and seventh the longest, reaching in 
a line under the seventeenth ray of the dorsal ; caudal fin rounded, 
rather small, about one-third the size of the pectorals, composed of 
branched flexible rays. Teeth remarkably strong, of two kinds in 
each jaw, those in front long and conical, those behind, and on the 
vomer, closely paved, short, and truncated; eyes rather small, placed 
high on the head, on a line over the vomerine teeth. Number of fin 
fays— 

'l). 72; P.20; A. 40 : C. 17 : B. 7* 

The Wolf-fish sometime# grows to the length of six feet^ 
ami is a rare visitant on the southern coast of England, It 
is found on the coasts of Norfolk and Yorkshire, and is. 
well known along the northern shores of Europe,, This 
large and ferocious species is the most savage and powerful 
of all our British fishes. It feeds on crustacepus and tes- 
taceous animals, and by the power of its- large and strong 

* AmrrMchm lupus, Cuv„, Yam, Jen., Pen., Don, Sea-wolf, Sea-cat* 
Swhic-Jkh? Cat-Jink. 
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temporal and masseter muscles, and broad and shore molars, 
is enabled to grind to pieces the largest crab with the 
greatest facility. It is common in nil the rocky parts of 
the Firth of Forth, is often found on the haddock lines, 
and occasionally taken in the salmon-nets above Quccns- 
ferry. About June the young are two feet; in length, and 
are sold in the market for sixpence each. The appearance 
of this fish is not very prepossessing in the sight of those 
who are not aware of its quality as food; but if properly 
dressed and disguised by the head being cut off, it is con- 
sidered equal to many of the marine fishes. The ■stomach 
is remarkably thin and transparent like that of most fish 
which are furnished with strong and powerful grinders. 

Genus GOB I US . — Dorsal fins two ; centrals joined to- 
gether forming a hollow disk, placed under the thorax ; 
body with scales. 

Gobitjs nicer.* — The Black Goby. 

Specific Characters* — Dorsal fins contiguous ; first fin with six rays, 
the, third and fourth rays the longest ; second fin with, all the mys 
equal. (See PL XXIX.) 

Description. — From a specimen four inches and a half m length. 
Head one-fourth of the length as far as half way down the caudal 
rays; dorsal line straight; profile rounded; abdomen prominent; uhkn 
behind slightly compressed. Colour of the whole fish tlmsky-brown, 
darker on the dorsal region, more or less mixed with spots ami 
streaks ; the summit of the first dorsal fin darker than the rest of the 
membrane. Preoperculum rounded; operculum slightly produced 
a,t its upper and posterior margin. First dorsal fin commencing m a 
line a little behind the origin, of the pectorals, and terminating in n, 
line over the vent ; the third and fourth rays the longest ; like the 
rest of the mys in that fin, spiny and extremely flexible. Beroml 
dorsal commencing close behind the first, slightly connected to it by 
a fine membrane, ending in a line over the last ray of the anal fin ; 
all the rays except the first branched and flexible, and newly of equal 

* G()hius n Wr, Ouv., Yarn, Jen., Mont. Black (hhy, Uockfish, 



THE BLACK GOBY. 


241 


height* Anal fin commencing tinder the third ray of the second dor- 
sal, ending tinder the last ray of the same fin, leaving a wide space 
between it and the base of the caudal fin ; ventrals united ; the 
middle rays the longest, about the length of the pectorals, placed 
under the chest in a line with the origin of the pectorals ,* middle rays 
of the pectoral fin the longest, equalling the length of the caudal rays ; 
behind the vent a small tubercle. Teeth small and fine, placed in 
two or three rows in ’front of each jaw, those composing the first 
row longer and farther apart from each other than those within ; no 
teeth on the tongue, vomer, or palatines. Eyes high on the head, 
approximating, placed in a line over the angle of the jaw ; lateral line 
scarcely perceptible, straight throughout its course. Scales large, 
ciliated at their free margins, about forty in the course of the lateral 
lino ; much smaller on the rfape, placed on a reddish-brown patch ; 
tail rounded at the end ; the first rays of the anal fin shorter than 
the terminating ones. Number of fin rays — ■ 

1st I). 6 ; 2d I). 14 ; P. 19 ; Y. 10 ; A. 12 ; <1 IB ; B, 5. 


This species of goby, on account of its inhabiting rocky 
situations, has received the name of rock-fish, differing 
greatly in habits from the rest of the gobies. Mr Couch has 
met with it on the coastof Cornwall, and has observed a pecu- 
liarity in its habits, in which it resembles the sbanny, — that 
of carrying off 1 its prey in its mouth to a resting-place, and 
there struggling with it. Colonel Montagu has frequently 
taken it on the south coastof Devon, in the estuary of Kings- 
bridge. Off Brixham I myself have seen it captured of large 
size, measuring from six to six and a half inches in length. 
It can be traced as far north as the Orkneys. In the 
Firth of Forth I find this fish rather scarce, having seen 
but three specimens, and those were taken at the Joppa 
Rocks east of Portobello. They spawn in June. Their 
flesh is of little value, serving only as food for other fishes. 

Before the appearance of Mr Y arrell’s very valuable work 
on fishes, all previous authors described the whole of the 
British gobies under two synonyms, that of G. mger 9 and 
vol. vn. a 
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G* minutus ; but now, instead of having only two species* 
we can identify six as inhabiting’ the British shores. 

The Gobi us niger is distinguished from the rest, of the 
British gobies in its growing to three or four times the size, 
and in having the two dorsals contiguous* which in all the 
other species are more or less remote. 

Gob i us m in u t us. * — T h e F it k< • k l k i \ Goby, 

Specific Characters. — Dorsal fins remote anterior rays of die second 
dorsal fm longer than the succeeding ones ; caudal fin rounded ; first 
dorsal with six rays. (See PL XXIX.) ■ 

Description .— From a specimen two and a quarter inches in length. 
Dorsal line nearly straight, slightly elevated over the pectorals ; pro- 
file falling from the orbit to the lip ; body rounded in the abdominal 
region ; nape depressed ; tail compressed. Colour of the head, hack, 
and skies reddish-brown, freckled and streaked with dark brown; 
throat and belly whitish; dorsal and caudal fins mottled with brown ; 
ventral and anal fins plain. Operculum and preopereulum rounded ; 
'Cheeks prominent ; under jaw longest ; on the nape a sulcus extend- 
ing from the orbit to the dorsal fin. Eyes approximates situated high 
on the head, and in a line over the angle of Urn jaw. First dorsal fin 
commencing behind .the base of the pectorals, ami ending in a line 
over the end of the pectoral rays ; all the rays spiny and very flex*- 
"Me; the second and third rays longer than the fourth. Second dor- 
sal fin taking its origin in a line over the vent, and terminating over 
the last ray of the anal ; the anterior rays longer than the terminating 
dues, all branched except the first, which is simple, and a little more 
than half the length of the second, Anal fm commencing in n line 
under the third ray of the second dorsal, and corresponding in form 
'to that fm ; vcntrals united together so as to form hut one fin, placed 
under the chest a little behind the base of the pectorals ; \ he noddle 
rays the longest, reaching nearly to the vent ; pectorals when reflect- 
ed reach as far as the middle of the orbit ; the centre my the 
longest; tail rounded at 'the end; behind the vent n small tubercle* 
Beales large for the size of the fish, and finely ciliated at their free 
margins ; lateral line straight, crossed throughout by ten or twelve 
dark spots ; the one at the base of the tail the most ebtttyicuouH, 
Number of fin rays — 

1st D. 6; 2d D. 10; P. HI; V. B; A. 0; CL U ; lb IL 

* Gobius minutus, Cuv., Yurr., J en., Penn,, Don. Pnmklfd Spn t* 

ted Goby,. Polewig. 
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The freckled goby seems to be a common fish in sandy 
bays throughout the British coast, 1 have met with it re- 
peatedly on the west coast of Scotland, as well as in Eng- 
land, on the south coast of Devon. In the Firth of Forth 
it is taken on the Musselburgh and Portobello sands in 
shrimping-nets ; and on one occasion I met with it as high 
up as Alloa, where it was found in a spieling- net in the 
early part of November. Those gobies when young de- 
light, in small shallow pools to bask more immediately 
under the rays of the sun, -when they fall a prey to 
aquatic birds. When disturbed they are remarkably ac- 
tive, darting about in all directions ; and, in consequence 
of their hacks being precisely of the same colour as the 
sand on winch they repose, will, when stationary, evade 
the eye of the most patient observer. Their food is small 
marine insects. They spawn in the month of June. The 
flesh, although sweet and well-flavoured, is never used as 
food. 

Gohius minutus is more nearly allied to Gracilis and Uni- 
punctatus than to any of the rest. In Gracilis the last rays 
of the second dorsal fin are longer than the preceding ones ; 
in Minutus they are shorter . Unipunctatus has a large black 
spot on the membrane of the two last rays of the first dor- 
sal fin ; Minutus has no spot in that part. 

Gowns u n i ihj NOT AT us.— T he One- spotted Goby. Par . 

Spewfw Characters , — Dorsal fins remote ; anterior rays of the se- 
cond dorsal tin longer than the succeeding ones ; caudal fin even,; 
first dorsal with six rays a large black spot on the summit of the 
membrane between the last two rays of the first dorsal fin. (See 

Plate XX 1X0 

Description ^ -From a specimen two inches and a half in length. 
Body rather elongated, rounded in front, compressed at the tail ; flat- 
tened on the nape ; head long in. proportion to its depth, one fourth 
of the length, including half the caudal rays ; operculum and preoper- 

n2 
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culum rounded. Colour of the head, hack, and sides, pale brownish- 
yellow; throat and belly white ; dorsal and caudal tins freckled and 
barred with pale brown ; first dorsal fin with a black spot between 
the two last rays, which assumes a beautiful appearance when newly 
taken from the water ; lateral line crossed by six or seven dark spots, 
the one at the base of the tail the most conspicuous. First dorsal 
fin with fine, flexible, spiny rays, of which the second and third rather 
the longest, commencing behind the base of the pectorals, and end- 
ing in a line over the end of the pectoral rays ; second dorsal fin re- 
mote from the first, commencing in a line over the vent, and ending 
over the last ray of the anal, the anterior rays longer than the termi- 
nating ones, all flexible and branched, except the first which is sim- 
ple ; anal fin similar to the second dorsal, leaving a wide space be- 
tween its termination and the base of the caudal rays ; ventral fins 
united so as to form but one fin, the middle rays the longest, extend- 
ing to the vent; each ray is branched except the first and last, which 
is very short and simple, between each is .stretched a membrane form- 
ing the base of the ventral disk. Pectorals, when turned hack reach- 
ing to the middle of the orbit; the middle rays the longest; tail even 
at the end. Eyes rather large, placed high on the bead, approximat- 
ing; cheeks tumid; under jaw the longest; teeth small and sharp 
placed in two rows in each jaw, none in the tongue, palatines, or 
vomer; a small tubercle in front of the anal fun Number of tin 
rays — 

■' 1st D. 6 ; 2d D. 11 ; P. 1G ;■ V. 10 ; A. 1 1 ; C. U ; B. f». 

This : fish does not appear to have been noticed by pre- 
vious authors. I have observed it in most of the sandy bays 
in the Firth of Forth, but in greater numbers amt of larger 
size in the neighbourhood of the salmon suds alum* South 
Queensferry, where it may be found throughout the sunn 
mer months in water from two to three feet deep. I found 
it on the south coast of England, equally common with the 
. (?. minutus. I havealsofound it in many situations when* the * 
minutus was not seen ; and the minutun has been taken in 
many places where the G. untyunctatm did not exist, The 
most northern locality in which it has yet been observed ap- 
pears to be the Moray Frith, where James Wilson, Esq , ob- 
tained a fine specimen of three and a half inches in length* 
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This fish, although closely allied to the other species of 
the same genus, is undoubtedly quite distinct from, them ; 
the black spot on the first dorsal fin being far more constant 
and conspicuous than any character which distinguishes 
the rest of the British gobies. The only species it can well 
be mistaken for is the G. minutus ; but differs from it in 
having a black spot between the fifth and sixth ray of the 
first dorsal fin ; the second dorsal with eleven rays, and the 
tail fin even at the extremity. Whereas the G, minutus has 
no black spot between the fifth and sixth ray of the first 
dorsal fin; the rays of the second dorsal ten in number, and 
the tail fin rounded at the end. 

Gobi us gracilis,— T«k Slender Goby. Jen , 

Specific ( Characters, — Dorsal fins remote ; anterior rays of the second 
dorsal fin shorter than the succeeding' ones ; first dorsal fin with six 
rays, (See Plato XXIX.) 

Descnptiotu—Wtom a specimen two and a quarter inches in length. 
Dorsal line nearly straight ; profile falling gradually from the forehead; 
body rather elongated, rounded, compressed at the base of the tail ; 
flattened on the nape ; operculum and preopereulum rounded ; cheeks 
tumid ; under jaw the longest. Colour of the back and sides reddish- 
brown ; freckled and streaked with a dark brown ; dorsal and caudal 
fins barred with the same ; lateral line crossed with seven or eight 
dark spots, occasionally the middle one extending nearly the depth 
of the side ; ventral and anal fins dusky, sometimes nearly black. 
Eyes approximating, situated high on the head, in a line over the 
angle of the jaw ; first dorsal fin commencing in a line over the up- 
per third of the pectorals, and ending over the end of the pectoral 
rays ; all the rays spiny and flexible ; the second, third, and fourth, 
of equal length. Second dorsal fin taking its origin in a line over the 
vent and terminating over the last ray of the anal ; the anterior rays 
shorter than the terminating ones, all branched except the first; anal 
fin corresponding to the second dorsal, hut commencing a little fur- 
ther back ; in front of the first ray a small adipose tubercle ; ventral® 
uni ted so as to form but one fin, placed under the thorax, a little be- 
hind the base of the pectorals, the middle rays the longest, reaching 
to the vent ; pectorals on being reflected reach back as far as the 
middle of the orbit ; the central rays the longest ; tail slightly rounded 
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at the end. 'Scales large for the size of the fish ; finely ciliated at 
their free margins and beautifully situated within. Number of fin 
rays — 

1st D. 6 ; 2d X). 11 ; P. IB ; V. 10 ; A, 10 ; 0. 12 ; B. J>. , 

This fish was first described by Jenyns from specimens 
which were supposed to have been taken somewhere off the 
Essex coast. Mr Jenyns remarks, that it closely resembles 
the G. minutus , but is more elongated and slender through- 
out ; greatest depth barely one seventh of the whole length ; 
snout rather longer ; opercule approaching more to triangu- 
lar, the lower angle being more cut away, and the ascend- 
ing margin more oblique ; a larger space between it and the 
pectorals ; the two dorsals farther asunder ; rays of the se- 
cond dorsal longer ; these rays also gradually increasing in 
length, instead of decreasing ; the posterior ones being the 
longest in the fin, and rather more than equalling the whole 
depth ; rays of the anal, in like manner, longer than in the 
G. minntus ; anal and ventral fins dusky, approaching to 
black in some places, instead of plain white as in G. minutus * 
Jenyns 1 British Vertebrate Animals . 

Thiswell marked species of goby is occasionally found in the 
Firth of Forth, but is not common; it inhabits similar situa- 
tions as the minutus , and they are frequently taken together, 
I have found it in the Solway Firth, and ’ in much greater 
plenty on the southern coast of England. It spawns in 
June, and is of little value except as food for other fishes 
and aquatic birds. 

Gobius bipunctatus. — Ti-ie Doubly-spotted Goby. 

YarrelL 

Specific Characters . — Dorsal fins nearly contiguous; first fin with 
seven rays ; a black spot behind the pectorals, and a similar one oil 
the base of the caudal fin. (Bee Plate XXIX.) 
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Dm)riptiori.-"-F nun a specimen two indies and a half in length. 
Body rounded, compressed towards the base of the tail ; flattened 
on the summit of the head ; dorsal line nearly straight, slightly raised 
over the pectorals ; operculum and preoperculum rounded ; under 
jaw the longest. Colour of the back and sides dark reddish-brown, 
crossed with dark lines taking opposite directions ; dorsal and cau- 
dal fins barred with light reddish-brown ; ventral and anal fins white ; 
lateral line marked by nine or ten light blue spots, placed at equal 
distances from each other : a large black spot under the second and 
third rays of the first dorsal fin, partly concealed by the upper rays 
of the pectorals ; a similar spot at the base of the caudal rays. First 
dorsal fin commencing in a line over the upper thirds of the pecto- 
rals, and ending in a line over the vent ; the second, third, and fourth 
rays the longest, all simple and flexible ; second dorsal fin com- 
mences in a line over the anal tubercle, and ends over the last ray of 
the anal fin ; the second ray the longest, the rest gradually decreas- 
ing in height ; all the rays branched except the first ; tail rounded at 
the end ; anal flu corresponding with the second dorsal, but com- 
mencing rather further back ; ventrals united together, forming but 
one fm, all the rays branched except the two first ; the middle rays 
the longest, reaching to the vent ; pectorals not as long as the vent- 
rals, reaching as far as in a line under the sixth ray of the dorsal. 
Eyes placed high on the head ; teeth small and sharp, placed in two 
rows in each jaw, none on the tongue, vomer, or palatines. Scales 
large for the size of the fish, finely ciliated at their free margin. 
Number of fm rays — 

1st I), 7 ; 2d 1). 11 ; P. 18 ; V. 12 ; A, 11 ; C, 12; B. 5. 

This fish was considered by Donovan to be identical with 
the 61 niger of Linnaeus, and he figured it as such in his 
work on the British Fishes; but Mr Yarrell has since very 
clearly proved it to be a distinct species, differing widely 
from those found on the British coast, and from the fact of 
its possessing two conspicuous black spots on each side of 
the body, suggested to him the characteristic name of hi- 
punctata*, It appears to have an extensive range, and 
has been found on the Belfast, Cornish, Devonshire, , and 
Dorsetshire coasts. Dr Johnston has observed it at Ber- 
wick,' and I have repeatedly taken it at the mouth of 
the Firth of Forth as well as at Largo, on the opposite 
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shore, ' The Upivnctatus , independent of external charac- 
ters, differs widely in habits from the rest of the gobies. It 
frequents the most rocky .situations, where Jhn grows in 
the greatest abundance, and is never found reposing on the 
sandy bottoms, like the rest of its congeners. It keeps but 
a short distance from below the surface of the water, appa- 
rently in a motionless' position, assuming, in this respect, 
much the habits of the Stickleback ; when approached, it 
gradually lowers itself in the deep, and soon disappears, 
by making short, though rapid, darts among the/ka which 
it delights to frequent. 

This species is easily recognised by having more rays in 
the first dorsal fin than the other British gobies possess. 
The G. niger , G. minutus , G. unipunctatu6\ and G. gracilis ^ 
have six rays in the first fin. G. albus* has but five, where- 
as the G, bipnnctatus has seven in that fin. 

Genus CALLIONYMUS , — Dorsal fins two; ventrals 
separate, placed under the throat ; body without scales. 

Callionymus lyka+. — The Gemmeous Draognet. 

Specific Characters . — First ray of the first dorsal fin elongated, 
reaching beyond the last ray of the second dorsal fin. 

Description, — From a specimen seven inches and a half in length. 
Head depressed, elongated ; snout sharp, very protractile ; body 
elongated, smooth, without scales ; sides rounded. Colour of the 
head and sides pale yellow, striped and spotted with blue and 
white of different shades, assuming a sappharine appearance ; vent- 
rals datk purple ; anal and caudal fins bluish-black ; pectorals pel- 
lucid white ; first dorsal fin beautifully variegated with blue, black, and 
pale yellow, intermixed with lines of white ; throat dark ; belly cream 
colour. First dorsal fin commencing a little in advance of the base of 


® Gobius alhus , a new species of British Goby Proceedings of the Royal 

Society of Edinburgh, 1837. 

t Cattionymus lyra, Linn., Cuv., Jen., Yarn, Penn., Gemmeous Dragonet, 
Yellow Sfculpin, Goudie , Chanticleer, 
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the pectorals ; the first ray very much produced, reaching when folded 
down to the base of the caudal fin. In some specimens this ray 
does not reach quite so far, but invariably extends beyond the base 
of the last ray of the second dorsal. The second ray about half as long 
as the first, the oilier two rays in that fin rapidly decreasing ; second 
dorsal fin commencing close behind the first, and ending in a line 
over the last ray but three of the anal ; the first ray equalling the 
height of the third ray of the first dorsal ; the last ray the longest, 
branched at the summit; the rest simple. Anal fin commencing 
In a line under the third ray of the second dorsal ; the last ray twice 
as long as the first, and reaching when folded down to the base of 
the caudal rays pectorals pointed, the middle rays the longest, ex- 
tending to the third ray of the anal ; all branched except the first ; 
ventral*? placed before the pectorals ; the first ray about half the 
length of the last, which is the longest, reaching to the first ray of 
the anal ; the four first rays branched on one side only, presenting 
a feather-like appearance. Head one-third the length of the body, 
caudal not included ; operculum rounded, covered by a membrane 
which nearly closes the branchial aperture, leaving only a small hole 
on each side of the nape, close 'by the origin of the lateral line ; -pos- 
terior border of the preoperculum greatly produced, ending in four 
strong short spines, two of which are directed upwards, the third 
points towards the base of the pectorals, and the fourth, which is 
placed underneath, points towards the snout. Most authors state 
the preopcrculum to have but three spines. Eyes rather large, placed 
high on the head, approximating; under jaw the shortest. Teeth 
small and fine, placed in many rows in front of each jaw, none on 
the tongue, vomer, or palatines ; lateral line prominent, commencing 
immediately above the branchial aperture, taking a slight curve over 
the base of the pectorals, from thence passing straight to the tail; 
both lines unite at the nape by extending across the occiput to meet 
with its fellow on the opposite side ; caudal fin rounded at the end ; 
all the rays branched except the two lateral ones, - Number of fin rays— 
1st I). 4 ; 2d D. 9 ; P. 20 ; V. 5 ; A. 9 ; C. 0, 

The Gemtneous Dragonet is an inhabitant of the Medi- 
terranean, and, according to authors, has been found as far 
north as off the <|gast of Norway. Mr Yarrell considers it 
as not a common fish on our coast. It has been taken on 
the coast of Cumberland and Belfast, and occasionally in 
Cornwall. Colonel Montagu considers it rate at Salcombe, 
on the coast of Devon ; yet at Exmouth I found it not 
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infrequent At one haul of a scan I procured five speci- 
mens, and have often seen them taken in shrimping- nets, 
though of small size. It has been obtained at Weymouth 
and Hastings, and Pennant says it is not unfrequent on 
the Scarborough coast, where it is taken by the hook in 
thirty or forty fathoms of water. Dr Neill records it as 
common in the Firth of Forth, and often found on Had- 
dock lines, In this latter locality I find them not so plen- 
tiful as they formerly appear to have been; they are 
principally confined to the mouth of the Firth, in deep 
water, especially near the Isle of May; seldom found high 
up the Firth, although one or two solitary instances have 
occurred in which specimens were taken at Alloa and Kin- 
cardine, after strong easterly winds. This fish is said to 
grow to the length of a foot. Its food, according to Mr 
Yarrell, is testaceous animals, which are swallowed whole, 
molluscous animals, and worms. The flesh is said to be 
white, firm, and of good flavour. Cod, it is recorded, oc- 
casionally feed on the young. 

Caixionymus dracunculus.* — The Sordid Dragonrt* 

Specific Characters . — First ray of the first dorsal fin moderate ; not 
extending beyond the sixth ray of the second dorsal. 

Description, — From a specimen seven inches and a half in length. 
Body rather elongated, depressed, sides rounded ; head triangular, 
broader than the body, rather more than one-fourth of the whole 
length, caudal excepted ; suout protractile. Operculum rounded, 
covered by a membrane which nearly closes the branchial opening, 
leaving only a small hole, on each side of the nape, close by the 
origin of the lateral line ; preoperculum greatly prolonged behind, 
terminating in four strong, short, spines, which are said to he capa- 
ble of inflicting a severe wound two of the sfincs are directed up- 
wards, the third towards the base of the pectorals, and the fourth 
placed below pointing towards the snout. Colour of the back and 

* Callionymus dracuaculm Linn., Jen., Yarr,, Perm., Cuv. Sordid Dr ago* 
.net, Fox, Skulpin. 
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sides, reddish brown, mottled with dark -brown ; belly dull white . 
veotrals dusky ; pectoral and anal fins white ; dorsals pale uniform 
brown ; irides yellowish. First dorsal fin commencing over the base 
of the pectorals ; the, first ray the longest, reaching to the third ray 
of the second dorsal fin ; the second ray nearly of the same length as 
the first ; the third and fourth much shorter ; second dorsal fin com- 
mencing close behind the termination of the first, and ending in 
a line over the last anal ray but three ; the first ray of the same 
height as the second ray of the first dorsal, the seventh and eighth ray 
the shortest, the last not longer than the first ; all simple except the 
terminating one which is branched. Anal fin commencing in a 
line under the third ray of the second dorsal ; the last ray the long- 
est ; pectorals pointed, middle ray the longest, Attending to the third 
ray of the anal, all branched except the first ; ventrals placed before 
the pectorals, the first ray not half the length of the last, which is the 
longest, reaching to the first my of the anal; the first four rays branched 
on one side only. Caudal fin rounded at the end, all the rays 
branched except the first on each side. Eyes rather large, placed 
high on the bead, approximating ; under jaw the shortest. Teeth 
small and fine, placed in many rows in front of each jaw, none on the 
tongue, vomer, or palatines ; lateral line prominent, commencing im- 
mediately over the branchial aperture, taking a slight bend over the 
base of the pectorals, from thence passing straight to the tail ; on the 
nape it joins with its fellow on the opposite side, by extending 
across the occiput ; body smooth without scales. Number of fin 
rays — 

1st IX 4 ; 2d I). 0 ; P. 20 ; Y. 5 ; A. 9 ; C. 10, 

This species like the last appears to be widely distributed, 
and is found frequenting the same places. According to 
Dr Neill it is rather common near the mouth of the Firth 
of Forth, where it inhabits water from twelve to twenty 
fathoms deep, and is often taken on haddock lines baited 
with mussels. I have occasionally seen specimens taken 
myself from this locality, and off North Berwick and Largo, 
but it is seldom found higher up the estuary than Inchcolm, 
Dr Neill, after dissecting some dozens of specimens of Cab 
lionymus hjra and C. dracuncuhs , and finding the former 
all milters, and the latter all spawners, came to a conclu- 
sion that they were male and female of the same species. 
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This also is the opinion of M. Valenciennes, Dr George 
Johnson of Berwick, has, on the other hand, recorded in the 
third volume of the Zoological Journal, page 886, that he 
had found a Sordid Dragonet with a milt. Mr Yarreli 
also considers them as distinct. Mr Couch has observed a 
certain difference in their habits. “ The Yellow Skulpinf 1 
says Mr Couch, 44 prefers deeper water; whereas the other 
will often approach the margin of the tide, where I have 
watched its actions with great interest. They keep at the 
bottom, among Und or stones, and never rise but to pass 
from one situation to another, which is done with great sud- 
denness and rapidity. They possess great quickness of sight, 
and dart with swiftness when alarmed, though not to a great 
distance: and I have seen the Sordid Skulpin repeatedly 
mount after prey, and invariably return to the same spot 
again. This motion is chiefly performed by the ventral 
fins ; and the eye is well adapted to the habit, the muscles 
of that organ being fitted to direct the sight upward but 
not downwards. They sometimes take the hook, though 
rarely ; and are much devoured by the larger* fish, in the 
stomachs of which they are often found. They feed on 
shell-fish, worms, and molluscous animals.” 

Mr Yarreli says that, 44 in proof of the distinction of the 
species, it may be stated that the colours of the body and 
fins are decidedly different ; that in C\ hjra the "head is to 
the whole length as one to four ; the eyes removed two dia- 
meters from the end of the nose ; the head elongated and 
elevated ; the distance from the point of the nose to the pos- 
terior edge of the orbit, and thence to the origin of the first 
dorsal fin ray, equal; the mouth large; the lateral line pro- 
minent. In C. dracunmlus , the head is to the whole fish 
as one to five ; the eyes but one diameter above the snout ; 
the head depressed, strictly triangular ; the distance from 
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the eye to the first dorsal fin ray double that of the dis- 
tance from the point of the nose to the eye ; the lateral line 
much less distinct, and the mouth only half as deeply di- 
vided.” In addition to these characters I may add, that 
in C. lyra the first ray of the first dorsal fin always reaches 
beyond the last ray of the second dorsal fin ; and the last 
ray of the second dorsal fin is twice as long as the first ray 
in the same fin ; whereas in C. dr avunculus the first ray 
never reaches beyond the sixth ray of the second dorsal and 
the last ray of the second dorsal is seldom longer than the 
first ray in the same fin. 

Family IX. LOPHIADiE.- — Carpal bone elongated in 
order to form a kind of arm, which supports the pectorals ; 
body without scales ; skeleton semi-cartilaginous. . 

Genus LOP III US . — Head broad, depressed; excessive- 
ly large in proportion to the rest of the body ; dorsal fins 
two ; ventrals placed before the pectorals, and of a glove- 
like form. 

Lophxus piscatoiuus.* — The Sea-Devil. 

Specific Characters. — II cad with three long filaments, two of which 
are placed close behind the upper lip. 

Description. — F rom a specimen two feet in length. Head large, 
broad, depressed, about one-third of the entire length, caudal fin 
included ; body tapering rapidly from behind the pectorals, becoming 
rounded towards the base of the tail ; covered with a thin loose shin, 
very smooth, without scales. Colour of the head, hack, and dorsal 
fins uniform brown, pectoral and caudal darker ; under the throat and 
belly pure white ; anal fin dusky ; occasionally the whole body is 
marked with largo white spots very much resembling white paint. 
First dorsal fin small, placed in a line with the base of the pectorals ; 
the last ray about one- third the length of the first. Second dorsal 

* Lophius plscatorius, Linn., Cuv., Yarn, Jen., Penn, Fishing-frog, 
Angler , Wide Gape , Devilfish, Mirring , 
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remote from the first, and much more conspicuous ; of a rounded 
form, the middle rays being’ rather the longest ; the last ray connect- 
ed to the base of the tail by a membrane which passes off from its 
whole length ; anal fin corresponding in form to the second dorsal, 
but rather smaller, commencing under the fourth ray, and ending a 
little behind the last ray of the second dorsal ; tail rather small, 
rounded at the end ; ventrals small, very much resembling a glove in 
form, placed a little in advance of the pectorals* In front of the eyes, 
a little behind the upper lip, are two long slender filaments nearly 
the length of the bead, the anterior one is furnished on the summit 
with a small triangular piece of skin, often of a sapphanne appearance, 
which the fish uses as a bait for its prey ; on the occiput is another 
filament nearly of the same length, connected at the base with a small 
membrane, which greatly limits its freedom. Eyes rather small, 
placed high on the head ; orbits on the upper and posterior borders 
with four or five bony tubercles, having in front of the two first a 
number of small bony granulations ; snout in front of each eye, also 
with two bony tubercles ; occiput and cheeks with scattered pro- 
cesses of a similar kind. Teeth long and slender, capable of easy 
flexion inwards, but not outwards, placed in two rows in each jaw, 
those in the outer row being about half the length of the inner ones ; 
palate and tongue also furnished with teeth with their points direct- 
ing inwards. Mouth large, allowing of, great expansion ; under jaw 
the longest ; chin, under the cheeks, down the sides to the base of the 
tail, furnished with a row of short prolongations of the cuticle. 
Branchial opening under the pectorals, in which situation there is a 
large sack or pouch from twelve to fourteen inches deep, where the 
young are supposed by some writers to take refuge in time of dan- 
ger. Number of fin rays — 

1st I). 3 ; 2d D. 11 ; 1\ 23 ; V. & ; A. 10 ; C. 8 ,* B 0. 

This fish, or the Angler, as it was first named by Pen- 
nant, is sometimes taken the length of five feet, hut the 
more common size is from two feet and a half to three in 
length. The great resemblance it bears to a frog in the 
tadpole state, and the peculiar mode in which it procures 
its food, had suggested the name of Fishing-frog to the 
earliest writers. It is said by authors to be found in 
all the seas in Europe; it is, however, a common fish all 
round the British coasts, and has been found as far north 
as off the coast of Norway. According to Mr Couch, “ it 
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is very voracious, making little difference what the prey 
is, either in respect to size or quality. A fisherman had 
hooked a cod fish, and, while drawing it up, he felt a 
heavier weight attach itself to his line ; this proved to be an 
angler of large size, which he compelled to quit its hold by 
a heavy blow on its head. In another instance an angler 
seized a conger eel that had taken the hook, but after the 
latter had been engulphed in the enormous jaws, and per- 
haps stomach, it struggled through the gill aperture of the 
angler, and in that situation both were drawn up together. 
It has been known to swallow the large hall of cork em- 
ployed as a buoy to a deep-sea line. They are very com- 
mon in Cornwall, and we are informed that it is not an un- 
frequent occurrence to take in a trawl-net a dozen at once.** 
The long filaments on the upper and anterior part of the 
head of the angler are supposed to be of service in pro- 
curing it subsistence. The first filament, according to 
Mr Bailly, is supplied with twenty-two muscles, so that it 
has the power of being moved in all directions ; <c The uses 
to which they are applied are singular* While couching 
close to the ground, the fish, by the action of its ventrals, 
tail, and pectorals, stirs up the mud ; hidden 'by the ob- 
scurity thus produced, it elevates these appendages, moves 
'them in various directions, by way of attraction as a bait, 
and the small fishes approaching either to examine or to 
seize them immediately fall a prey to the invidious angler” 
In the Firth of Forth the angler is frequently taken both 
with the hook and net, and is common in almost every part 
of the estuary. Occasionally specimens have been taken in 
the spirling-nets as far up as Alloa, but beyond that they are 
'scarcely ever met with. The flesh is considered good, par- 
ticularly that near the tail. ■ 

* Yarroll’s British Fishes. 
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A short time since some fishermen at Qtieensferry ob- 
serving "the water very much discoloured at a particular 
spot near the shore, proceeded to discover the cause, and on 
poking the bottom a few seconds with a long handled mop, 
found that a sea-devil had taken hold of it with an intent 
of making it a mouthful, and the fish not being able to ex- 
tricate its teeth in sufficient time from the woolly substance 
of the mop, it was hauled into the boat by the fishermen. 
It measured four feet nine inches in length. 

Family X. L ABXtl T)M . — Body oblong, covered with 
large scales ; dorsal fin one, with the greater part of the rays 
spinous, and the intervening membrane extending a little 
beyond their point ; lips thin and doubled back, giving an 
appearance as if thick and fleshy ; pharyngeal bone armed 
with blunt teeth ; the tail fin of all those inhabiting the 
British waters is rounded at the extremity. 

Genus LABRUS * — Preoperculum without dentations; 
cheeks and operculum scaly. 

Labbus macolatus.* — The Ballan Wrasse. 

Specific Character. — Last ray but five of the dorsal fin more than 
twice the length of the third ray of the same fin. 

Description. — From a specimen fifteen inches in length. Head 
one-fourth of the entire length, caudal fin included ; body of an ob - 
long oval form ; dorsal line from the soft part of the dorsal fin to the 
nape nearly straight, from thence falling gradually to the upper lip ; 
sides but slightly compressed ; covered with large thin scales, about 
fifty forming the lateral line. Colour of the head, back, and sides, 
bluish-green, with an obscure white spot on each scale, presenting a 
mottled appearance; belly orange -red; cheeks greenish, striped with 
pale red ; dorsal, caudal, and anal fins bluish-green, with pale light 
blue spots ; pectoral and ventrals orange-red ; in some specimens the 
whole body, fins included, of a uniform reddish-brown, but liable to 
great variation in colour. Dorsal fin commencing in a line over the 

* Labrus maculatm , Yarr., .Ten., Penn., Bloch. Labrus tinea , Don. 
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Wse of the pectorals, extending down nearly the whole length of the 
hack, to within a short distance of the base of the tail; the first 
twenty rays short and spiny, nearly all of equal length, with the in- 
tervening membranes extending beyond their points, in the form of 
fine filaments ; the remaining portion of the fin, soft and flexible, the 
rays, which are branched on their summits, being much longer than 
the spinous ones. Anal fin commencing in a line under the eight- 
eenth ray of the dorsal, and ending in a line beneath the last ray hut 
four of the same fin ; the first three rays spiny, of which the first is 
the shortest ; the rest of the rays soft and flexible, branched at their 
summits; the last but four the longest: vcntrals shorter than the 
pectorals, and placed behind the base: pectorals rounded at the end 
with the middle rays the longest; operculum rounded ; preoperculum 
smooth not denticulated, the ascending margin rather oblique ; cheeks 
and operculum scaly, compressed. Nose pointed ; under jaw the 
shortest ; lips long and thin, rugose on the under surface and, wh n 
folded back, having the appearance as if thick and fleshy. Eyes ra- 
ther small, placed half way between the point of the upper jaw and 
the posterior margin of the operculum. Teeth stout and conically 
arranged in two rows in front of each jaw ; the front row in the up- 
per jaw has eighteen teeth ; the same row in the lower jaw has 
twenty ; in the second row they are small and few, not exceeding 
eight in number; pharyngeals armed with short blunt teeth ; none 
on the tongue, vomer, or palatines; lateral line commencing over 
the operculum, taking a slight bend over the base of the pectorals, 
running parallel with the dorsal line as far as the last ray but four, 
where it makes a short bend down, from thence passes straight to 
the tail ; scales six in number in an oblique row between the middle 
of the dorsal fin and lateral line ; between it and the vent twelve ; 
between the rays of the caudal fin, half way down, a number of small 
imbricated scales ; preoperculum without scales ; corners of the tail 
rounded. Number of fin rays — 

D. 31 ; P. IS; V.6; A. 12; C. '18. 

The Kalian Wrasse is a rare fish in the Firth of Forth, 
although found in tolerable numbers in most of the rocky 
places round the British coast* A fine specimen was sent 
me by Mr M‘Queen, which was taken in the salmon nets at 
Hopctoun in the month of August ; it measured seventeen 
inches in length, and six in depth. 1 feel myself indebted 
to that gentleman for his uniform kindness in sending me 

VOL. VII. H 
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many fish of value and interest ; the specimen was full of 
roe apparently in a fit state to be deposited ; perhaps the 
spawning time of this species is later in the north than on 
the more southern parts of the coast, since it is stated by 
Mr Couch of Cornwall, that “ the spawn is shed in April, 
and the young, scarcely more than an inch in length, are 
seen about the margin of the rocks in shallow water through- 
out the summer.” 

This fish is occasionally taken at North Berwick with the 
hook and brought to the Edinburgh market for sale, but 
the flesh is little sought after, being white, soft, and very 
insipid. It feeds on crustaceous»and testaceous animals. 

The Wrasses greatly resemble each other in their external 
form, and tjieir colours being liable to great variation, have 
created much confusion in the identification of the species* 
This fish is distinguished by having the soft rays of the 
dorsal fin, about twice the length of the spiny rays ; where- 
as in the rest of the British Labri the soft rays in that fin 
are scarcely longer than the spiny ones, and frequently of 
equal length, 

Labrus cahneus.*' — The Red Wrasse. 

Specific Character. — Posterior rays of tlie dorsal fin very little 
longer than the spiny rays ; body red, with three dark spots on each 
side ; two at the base of the dorsal fin, and one between the dorsal ami 
caudal. 

Description. — Not possessing a specimen of this fish, the following 
is from the work of Mr Yarrell. Prevailing colour a fine orange-red 
over all the upper part of the body, becoming lighter as it descends 
the sides ; all the fins a rich yellow, with a tinge of dark at the edges 
of the membranes ; part of the spinous portion of the dorsal fin, a 
fine rich purple, with two spots at the base of the binder soft-rayed 

* Labrus carneus, Guv., Yar., Bloch. Labrus trimaculatus, Jen., Penn., 
Bon, Bed Wrasse, Three-spotted Wrasse, Double-spotted Wrasse. 
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part of the same fin, and one of the same deep purple colour still far- 
ther hack at the upper part of the fleshy portion of the tail. Alter- 
nating with the last three dark spots, are four lighter coloured ones, 
of a delicate rose colour, which appears to have given origin to the 
name of Double-Spotted Wrasse. There are occasionally but two 
dark spots at the hinder part of the body. The length of the head 
measuring from the teeth to the backward projecting angle 6f the 
operculum, is, to the head and body taken together, without includ- 
ing the caudal rays, as one to three ,* the depth of the body and dor- 
sal fin, equal to the length of the head ; the depth of the body alone 
in a line with the origin of the ventral fins, is, to the whole length 
of the fish, as one to four ; the scales small. Number of fin rays — 

D. SO ; P, 15 ; V. 6; A. li; C. 14. 

The red wrasse, or trimaculated wrasse as it is occasion- 
ally named, has been noticed by naturalists on the coasts of 
Cornwall and Devonshire, as well as in the Baltic and on 
the coast of Norway. Dr Neill has recorded it in the Wer- 
nerian Transactions, as found in the 1 Firth of Forth, ' In 
this locality it is undoubtedly a rare fish, as not a single 
specimen has yet occurred to me from that quarter. The 
flesh is said to be good food. 

Genus CRENILABRUS. Margin of the preopercu- 
lum dentated. 

Crenilabrus tinca*. — The Connor. 

Specific Character. — Base of the tail under the lateral line without 
a black spot ; depth less than one-third of the length ; intervening 
membranes of the dorsal fin without scales. 

Description. — From a specimen five inches in length. Dorsal line 
slightly curved, falling gradually from the first ray to the snout ; head 
compressed, more than one fourth of the whole length ; in a speci- 
men seven Inches long, the head is not one fourth of the entire length* 
Colour of the upper parts, in the region of the back, bluish-green, 
tinged with brownish-red ; side lighter, with longitudinal lines of 

* Crenilabrus tinea, Yar., Flem. Lahrus tinca , Linn,, Jen. Ancient 
Wranse, Penn. Gilt-head, Connor , Golden maid. 
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dusky blue ; cheeks bluish-green with longitudinal lines of red 'belly 
pale ; dorsal, caudal, and anal fins, blue, spotted and streaked with 
red ; pectorals yellowish-blue without spots or marks. Boreal finr 
commencing in a line over the posterior margin of the operculum and 
ending* the length of the ventral fin rays, from the base of the tail; 
the first ray the shortest about one third the length of the pectorals, 
the rest gradually increasing to the last ray but three of the soft por- 
tion, the first seventeen rays sharp and spiny, the rest soft and flexi- 
ble. Anal fin commencing in a line under the fourteenth ray of the 
dorsal and terminating immediately under the last ray of the same 
fin ; the first three rays strong and spiny, the rest branched arid flexi- 
ble; the terminating rays, except the last ray, rather the longest ; 
ventrals placed behind the base of the pectorals, the rays not; reach- 
ing to the vent ; pectorals rounded at the end, the upper rays the 
longest, reaching as far as in a line under the ninth ray of the dorsal 
fin ; tail rounded at the end, with all the rays branched except the 
two or three lateral ones, Kyes placed high on the head, the upper 
margin of the orbit in a line with the ascending extremity of the pre- 
operculum. Teeth stout and conical, arranged in two rows in each 
jaw, the second row very indistinct, confined to the anterior part, 
about six above and four below, those in the first row, ten above 
and fourteen below, the front ones longer and stouter than the rest, 
no teeth on the tongue, vomer, or palatines : operculum smooth, end- 
ing in two soft points, directing back over the base of the pectorals ; 
preoperculum angular, margined with a number of sharp minute 
points, scarcely perceptible except in the dried state. Scales on the 
body large and thin, those on the operculum and cheeks smaller ; pre- 
operculum without scales. Lateral line commencing over the middle 
of the upperpart of the operculum, taking a slight bend'at its origin, fol- 
lowing the dorsal curve as far as the posterior part of the flexible rays, 
where it makes an oblique turn down fora short course, from thence 
passing straight to the base of the middle caudal ray. Number of fin 
rays — 

IX 24; I> 14 ; V. 6jA.lSjC.ia 

'This fish has ho particular name in the Firth of Forth 
further than that of wrasse or old wife, and is not distin- 
guished by the fishermen from the last species, with which 
they always confound it. On the rocky parts of Preston- 
pans, North Berwick, Largo, and Burntisland, they are not 
unfrequently met with, and, what is singular, they are scarce- 
ly ever taken with the hook, but mostly found in crab-cages. 
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and lobster-pots. The largest specimen I have met with 
does not exceed the length of seven inches and a half, 'and 
the stomach of most of those that were examined was filled 
with shrimps and small star-fish. The flesh when boiled 
has a bluish- white appearance with a very disagreeable tarry 
flavour.. They are said to spawn in the month of April 

We are informed by Mr Yarrell that this species has 
much the habits of the goldsinny, and is not uncommon on 
the Sussex, Hampshire, and Devonshire coasts, and that 
it has been taken at Londonderry, Dublin, and in Belfast 

Bay. 

This fish is distinguished from the last in having the pre- 
operculum denticulated, and from the following one in the 
base of the tail below the lateral line being without a black 
spot. There are, however, three other British Wrasses 
that have dentations on the preoperculum, closely resem- 
bling the present one, viz., Crenilabrus gibhts^ C. lusms, 
and C. rupestris , which, 1 have no doubt, have occasion- 
ally occurred on the west coast of Scotland, but have been 
confounded with C, tinea. C. gibbus is distinguished from 
€. tinea in being much deeper in proportion to its length, 
the depth being considerably more than one- third the length 
of the whole fish; in C. tinea the depth is not more than one 
third of the length, if so much. C. luscus has the interven- 
ing membranes of the dorsal rays furnished with imbricated 
scales ; in C tinea there are no scales on that part. C. rupee- 
trie is recognised by having a conspicuous dark spot on the 
base of the upper part of the tail, and no spot below the 
caudal extremity of the lateral line ; in C. tinea there is no 
dark spot on the base of the tail either above or below 
the lateral line. Crenilabrus rupestris i the same as Lut- 
janus rupestris of Bloch, and Lahrus Cornubicus of Pen- 
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want's description, but not the Lahrm Carnubkus of deny us 
or Crenilabrus Carnubkus of Farrell, or the Corkwlng of 
Couch. 

Crenilabrus Cornubicus.* — The Golbsinny. 

Specific Characters , — Base of the tail, with a black spot, below the 
lateral line. 

Description. — From a specimen four inches in length. Dorsal line 
more rounded than in the last species ; head rather more than one- 
fourth the length of the whole fish ; depth greater than the length of 
the head. Colour of the back and sides reddish-brown, tinged with 
greenish-blue, marked with twelve or fifteen longitudinal lines of a 
darker shade ; belly pale orange-red ; dorsal, caudal, and anal fins, 
bluish green, with spots and stripes of orange- red. Dorsal fin com- 
mencing in a line over the margin of the operculum, and ending the 
distance of the length of the ventral fin rays from the base of the tail ; 
the first ray the shortest, the rest very gradually increase in length 
to the last ray but one ; the seventeen first rays spiny ; the remainder 
soft and flexible : anal fin commencing in a line under the twelfth 
ray of the dorsal, and ending under the last ray but one of tbe same 
fin,* the first three rays spiny, the rest rather longer and flexible ; 
ventrals behind the base of the pectorals ; upper rays of the pectorals 
the longest, reaching down as far as in a line under the ninth my of 
the dorsal fin ; tail rounded at the end, all the rays branched except 
the short lateral ones. Eyes placed high on the head and rather re- 
mote from the point of the snout. Operculum smooth, ending in 
a soft flattened point, over the base of tbe pectorals ; preop er- 
culum angular, finely dentated at the free margin. Teeth [rather 
small in both jaws, pointing slightly outwards ; scales large and thin, 
' those on the cheeks smaller than the rest ; prcoperculum without 
scales. Lateral line commencing over the operculum, following the 
curve of the hack to the end of the dorsal rays, there taking a short 
.oblique bend down, from thence passing straight to the base of the 
tail, a large black spot a little below the caudal extremity of the la- 
teral fin©, Number of fin rays — 

D, 24; P. 14; Y, 6; A. 13; C. 14. 

The habits of this species are similar to those of the 
Wrasses generally^ that of frequenting deep and rocky 

* Crenilabrus Comubicus , Yar. Labrus Cornubicm, Jen., but not of Penn. 
Luijanus Geoff 'r y, Risso. Corkwing , Goldshmy. 
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recesses. in preference to more open and sandy situations. 
They feed on small shells and Crustacea, which are found 
in the greatest abundance in those places they inhabit, and 
on some occasions I have noticed their stomachs filled with 
vegetable matter, and apparently the roe of other fishes. 
At Brixham, one of the principal fishing ports on the south 
coast of Devon, I had an opportunity of witnessing several 
of these fish taken at the mouth of the harbour, in company 
with the Labrus macuiatus and Crenilabrus tinea , which 
were in equal plenty, All the specimens were nearly of 
equal dimensions, not exceeding four inches and a half in 
length, which appears to be the average size, although on 
two occasions I observed them considerably larger, one 
measuring seven, and the other eight inches in length, with 
the tail-spot well developed in each. Mr Jenyns has ob- 
served this fish at Weymouth, and I have occasionally met 
with it in the Firth of Forth, which is the most northern 
locality in which it has yet been noticed. In the month of 
August I obtained three specimens in a pool of water at 
Inchkeith, and at Frestonpans they are now and then 
taken by small hooks baited with pieces of mussel, their 
mouths being too small to admit of being taken by the or- 
dinary sized hook used for sea-fishing. Although I have 
followed Mr Yarrell in the synonyms of this fish, yet there 
is little doubt but that it has been confounded by Him and 
other authors with the Goldsinny of Jago, which is the 
Lutjanus rupestris of Bloch, and Labrus Cornnbicus of Pen- 
nant. Perhaps the mistake first originated with Pennant, 
who lias described the Goldsinny of Jago, and figured the 
Goldsinny of Yarrell, but forgotten to delineate the tail- 
spot. Although his description is laconic, yet it is certain 
it refers to the Goldsinny of Jago, for he says, 6i near the 
tail is a remarkable black spot ; the first rays of the dorsal 
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fin are tinged with black” this last mark decides it, as being 
one of the characters peculiar to that fish. The Cnmila - 
brus Cornubicus of Yarrell is the Labrus Cornubicus of 
Jenyns and of Donovan ; the Corkwing of Couch, and the 
Lutjanus Geoffrey of Risso. 

This species is readily distinguished by having a black 
spot at the base of the tail below the lateral line, a charac- 
ter which none of the other British Wrasses possess. 


Cberilabrus rupestius.* — Jago’s Goi.dsinxy. 

Specific Characters* — Anterior part of the dorsal fin, as far as l, lie 
fifth ray, black ; a large black spot at the base of the upper caudal 
rays. 

Description.— From a specimen five inches in length. Head one- 
fourth of the whole length, caudal rays included ; depth of the body 
less than the length of the head,* dorsal line nearly straight, falling 
gradually in front from the nape to the point of the snout ; sides 
rather compressed. Colour of the head and back yellowish-brown ; 
sides somewhat lighter ; belly dull white ; the membranes between 
the first four dorsal spines deep black ; a large conspicuous black 
spot at the base of the upper part of the caudal fin ; dorsal fin com- 
mencing in a line over the base of the pectorals and running down 
the back to within a short distance of the base of the caudal, leaving 
a space between, about equalling the length of the pectoral rays ; 
the anterior seventeen rays, strong and spiny, nearly all of equal 
length, except the first two or three winch are rather the shortest ; 
the posterior rays soft and branched, and longer than those preced- 
ing, the middle flexible rays being half as long again as the spiny 
rays, presenting a rounded form to that portion of the fin ; the mem- 
brane between each dorsal spine terminating in a fine pointed fila- 
ment; caudal fin rounded, all the rays branched except two or three 
of the lateral ones, which are simple ; the middle ray as long m the 
base of the nine first dorsal spines ; pectorals rounded, the fifth and 
sixth rays the longest, equalling the length of the base of the anal 
fin ; all the rays, except the first, soft and branched ; ventral® taking 
their origin rather behind the base of the pectorals ; the first ray stout 
and spiny, the rest soft ; the longest ray about half the length of the 

* Labrus Cornubicus. , Penn, (Description, not figure.) Lutjanus rupeeiris. 
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head ; anal fin commencing in a line under the fourteenth ray of the 
dorsal, and terminating immediately under the last ray but one of 
the same fin ; all the rays nearly of equal length, except the three 
first, which are stout and spiny, and somewhat shorter, the rest soft 
and flexible, the longest rays being as long as the base of the first six: 
dorsal spines, and equalling the length of the middle flexible rays of 
the same fm ; head in front of the ascending margin of the pre- 
opereulum somewhat of a triangular form; snout pointed; mouth 
small ; jaws of equal length. Teeth, on the anterior part of each 
jaw, long and sharp, with their points bending slightly inwards ; 
those behind much smaller and more numerous; eyes moderate, 
placed high on the head and half-way between the point of the upper 
jaw and the posterior margin of the operculum ; cheeks, gill-covers, 
and body, covered with scales, as well as the intervening membranes 
of the caudal fin, those on the sides being much larger than else- 
where. Preoperculum angular, the posterior margin finely serrated, 
the lower border entire ; operculum terminating over the base of the 
pectoral in a small flattened point, the lower margin somewhat sinu- 
ous ; lateral line placed high up, commencing at the upper part of 
the operculum, running parallel with the dorsal lino as far as in a 
line under the last ray of the dorsal fm where it takes a sudden bend, 
thence passing straight to the base of the middle caudal ray ; four 
scales hi an oblique row between the middle of the dorsal fin and 
lateral line ; along the course of the lateral line, as far as the base of 
the caudal fin, thirty-seven scales. Number of fin rays — 

D, 26 ; P. 16 ; V. 6 ; A. 11 ; 0. 14. 

This species, which was first observed by Mr Jago, on 
the Cornish coast, has been obtained by Mr Couch from 
the same quarter, and a specimen of three inches in length 
is figured in Mr YarrelFs work on the British Fish, vol L 
page 861, under the name of the Scale- rayed Wrasse* 
Several examples have since been observed on the Northum- 
berland and Berwickshire coasts, and specimens are occa- 
sionally found in the Firth of Forth, washed ashore after 
strong easterly gales. It is a fish of little value for the 
table, its flesh, like most of the species in this genus, being 
soft and insipid. 
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ORDER IT.— MAL ADOPTER Y GII. 

All the fin rays soft and flexible, except sometimes the 
first of the dorsal or pectoral fins. 


L ABDOMINALES. 

Ventral fins placed on the lower part of the abdomen, 
under the first dorsal fin, or nearly so. 


Family I. CYPRIN I Dorsal fin one; mouth 
small, mostly without teeth ; belly not compressed, never 
serrated ; intestinal canal short, destitute of caeca. Inha- 
bitants of fresh waters ; swimming bladder generally di- 
vided into two lobes. 

Genus LEUCISCUS . — Dorsal and anal fins short ; nose 
without cirri, tail forked. 


Leuciscus rutilus.* — The Roach. 

Specific Characters . — Body deep, scales large ; anal fin red ; base 
of the tail without a black spot. 

Description. — From a specimen six inches and a half in length. 
Dorsal line more convex than Jhat of the abdomen ; head one- fifth 
the length of the whole fish, caudal fin included; depth of the body 
at the commencement of the dorsal fin one -fourth the length , as far 
as to the end of the middle caudal rays. Colour of the back dusky- 
blue, sides lighter, cheeks and abdomen silvery, irides yellowish ; 
dorsal and caudal fins pale red ; ventrals and anal bright red ; pec- 
torals pale orange, sometimes dusky red. First ray of the dorsal fin 
commencing exactly half-way between the point of the nose and the 


Leuciscus rutiius , Cuv., Yarn ; Cypnnus rutilm , Linn., Penn., Jen, 
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base of the middle caudal ray ; tbc first ray short, not half the length 
of the second ; the third ray the longest in that fin ; the rest gradu- 
ally diminishing in height ; the last ray about the length of the first ; 
the sixth ray equalling the length of the base of the fin; first two 
rays simple, the rest branched. Anal fin commencing in a vertical 
line under the tip of the last ray but one of the dorsal fin, when fold- 
ed down; the first ray short, not half the length of the second, both 
simple ; the remainder branched ; the third ray the longest, the sixth 
as long as the base of the fin. Ventral fins of the same length as the 
pectorals, arising in a vertical line under the base of the first ray of 
the dorsal. Pectorals as long as from the tip of the nose to the base 
of the occiput, the first ray simple, the second the longest in that fin, 
and, like the remainder, branched at the summit. Eye rather large, 
the lower margin of the orbit extending below the middle of the 
cheek ; operculum and suboperculum, taken together, rounded at 
their free margins ; preoperculum more angular; mouth small ; the jaws 
nearly equal teeth wanting. Scales large, each marked with three 
or four radiating lines beside concentric ones ; the number of scales 
forming the lateral line forty-three ; in an oblique row between the 
dorsal fin and lateral line, seven and a half ; between the lateral line 
and ventral fin, three and a half. Lateral line commencing over the 
upper part of the operculum, and taking a descending course below 
the middle to the base of the tail ; caudal fin deeply forked ; the mid- 
dle ray one-third the length of the longest ray in the same fin ; the 
longest ray equalling the length of the head. Number of fin rays — 
D. 11 ; P.16; V.9; A. 12; C.19; R.3. 

The Roach is a gregarious fish, keeping in large shoals, 
and is said to be abundant in all the rivers throughout the 
temperate parts of Europe. It seldom grows to a large 
size; one of three pound weight is considered uncommon, 
although it is recorded by Pennant to weigh occasionally 
five pounds. Every summer in the early part of May, im- 
mense shoals of Roach are observed to leave Loch Lomond, 
to ascend the different tributary streams for the purpose of 
depositing their spawn. During this period, which ■sel- 
dom lasts more than three days, the rivers are literally 
swarming with their numbers, giving a fine green appearance 
to the whole surface of the water. On this occasion, every 
basket and net in the neighbouring villages are immediately 
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put in requisition, and the thousands thus taken afford food 
to the villagers for a short period. It is remarked by anglers, 
that during the time these fish are in the streams, and for a, 
week after their departure, not a trout can be taken either with 
the minnow, worm, or fly, in consequence of the favourite 
food being at that time the roe of the Roach, with which 
the trout gorge themselves to a considerable extent. By 
Donovan it is supposed, that Roach come up in large shoals 
from the sea to deposit their spawn, and Montagu expres- 
ses his belief, that the Roach could not exist in sea-water 
at all- To this 1 may add, that, although the sea is not 
the natural abode of the Roach, yet, sometimes it is found 
there, being carried down from rivers or lakes after high 
floods. In the Solway Firth, I saw in the month of June 
five examples taken in the salmon-nets, and, I was informed 
by the fishermen there, that in the early part of the season 
they frequently captured them after a flood. This fish as 
food, is little sought after, but is in the best condition for 
the table in the month of October. It feeds on worms and 
small insects. The only locality known for the' Roach in 
the neighbourhood of Edinburgh, is the Union Canal, where 
it was first noticed by James Wilson, Esq. 


Leucisots phoxinus.*' — The Minnow. 

Specific Cha racier s , — Body elongated; scales small ; base of the 
tail with a black spot. 

Description , — 'From a specimen two inches and a half in length. 
Dorsal and ventral line but slightly convex ; head one- fifth of the 
whole length, caudal fin included ; depth rather less than the length 
of the head. Colour of the back and sides as far as the lateral line, 
in those which inhabit deep and slow running waters, olive-brown ; 
belly silvery white, often tinged with yellow ; head dark olive with a 

* Leuciscus phowinus . Ouv., Yar,, Flera. Cyprinm phoxinus, Jen., Penn*, 
Don, Minnow , B&gies, Cumberland. 
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dark line extending from the nape to the dorsal fin,, from thence to 
the tail ; dorsal and caudal fins light brown ; vcntrals and anal fin,, 
pale yellow ; sides marked by a broad olive band extending from the 
eye to the base of the tail. In those which frequent rapid and shal- 
low streams the back is of a deep olive ; sides of a lighter shade,, 
beautifully mottled with black, yellow, green, and white ; belly 
■white, tinged with red ; under part of the throat black ; base of the 
pectorals, vent mis and anal fin, deep crimson ,* head dark olive, 
marked with a number of white elevated portions of the cuticle ; the 
whole fish is liable to much variation in colour, depending on the 
period of the season and the places in which it inhabits. First ray of 
the dorsal fin commencing exactly half-way between the point of the 
snout and the tip of the long caudal rays ; the first ray short, not half 
as long as the second ; the third the longest in the fin the sixth as 
long as the base of the fin, the last about the length of the first ; the 
first and second rays simple, the rest branched. Caudal fin deeply 
forked, the middle ray half the length of the longest ray ,* a black spot 
at the base of the tail. Anal fin commencing in a vertical line under 
the last ray but one of the dorsal fin, and answering in every other 
respect to that of the dorsal. Yentrals arising a little in advance of 
the dorsal, and extending to the vent ; pectorals as long as from the 
tip of the nose to the posterior margin of the preoperculum ; the first 
ray simple, the remainder branched, the second longest in the fin. 
Eyes moderate, placed nearer the point of the snout than to the pos- 
terior margin of the operculum ; mouth small ; jaws of equal length. 
Lateral line scarcely perceptible, commencing over the operculum, 
and taking a descending course below the middle to the base of the 
tail ; scales small, none on the head or cheeks. Number of fin 
rays — , 

D. 9 ; P, lCiV.8i-A.9jC. 10. 

In the north of Scotland the Minnow does not seem to 
exist, as not a single specimen was observed by a party of 
Ichthyologists who lately visited the different lakes and 
rivers in the county of Sutherland, It is however found 
in some of the tributaries of the Dee, appearing more 
plentiful as we advance south. It inhabits all the rivers 
entering the Firth of Forth, but in the Teith, about fifteen 
miles above Stirling, it becomes very scarce, although of a 
larger size than usual, measuring from three to three and a 
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half inches in length. The Minnow abounds in great num- 
bers in some of the rivers in England, particularly in those 
in the county of Devon, where it is not an uncommon oc- 
currence, by making small bays, and by the aid of a net, 
to procure from a peek to a peck and a half of these beauti- 
ful little fish in the space of an hour. After the month of 
June when most of them have finished spawning, the males 
ascend the shallows in large shoals, occupying sometimes 
the space of several feet in circumference, and giving the 
water an appearance, with their little white spotted heads, 
of a bed of Ranunculus aquatilis before the buds have fully 
expanded. 

These fish are considered good, being sweet and well 
flavoured, equalling any of the fresh-water fish as food. 
When a sufficient number can be obtained for a fry, they 
are in general cooked without being scraped or embo welled, 
which adds greatly to their richness. Worms and aquatic 
insects' appear to be their principal food, although they are 
sometimes observed to feed on dead animal matter, 

Genus COB IT IS, — Dorsal and anal fins short ; nose 
with cirri ; tail even. 

CoBITlS BARBATULA.* — TlIE LOACH. 

# 

Specific Characters . — Snout with six cirri ; nose without spines. 

Description, — From a specimen three inches in length. Body 
elongated ; dorsal and ventral outline similar ; head one-sixth of the 
whole length, caudal included ; depth less than the length of the head 
Colour of the hack and sides, yellowish-white, beautifully mottled 
with dark brown ; dorsal, caudal, and pectorals of the same appear- 
ance ; ventrals and anal nearly plain. First ray of the dorsal fin com- 
mencing exactly midway between the point of the nose and base of 


* 


Colitis barbatnla , Linn., Yarn, Jen., Penn. Loach , B cardie* 
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middle caudal rays ; tlic third and fourth rays the longest, the last 
the shortest, equalling the length of the base of the fin ; the first 
two simple, the remainder branched ; caudal fin even at the end, the 
rays equalling the length of the head. Anal fin far behind the dorsal, 
the first ray commencing half way between the base of the ventral 
fin and the base of the middle caudal rays; the third ray the longest, 
the last the shortest, as long as the base of the fin, the first two rays 
simple, the rest branched. Yentrals the length of the anal, placed 
in a vertical line under the fourth ray of the dorsal, the third ray the 
longest ; pectorals equalling the length of the dorsal, the third and 
fourth rays the longest. Snout blunt ; lips fleshy ; under jaw tlie 
shortest ; eyes small, placed high on the head ; barbules six in num- 
ber, one at each comer of the mouth ; two in front of the upper lip, 
and two immediately behind it. Beales small and adherent ; lateral 
line commencing over the upper part of the operculum, and running 
straight to the base of the middle caudal ray ; body invested with a 
mucous secretion. Number of fin rays — 

D. 0 ; P. 11;V.7;A.7;C.18;B. & 

The Loach is found in most of our rivers in England* 
as well as in many streams in the north of Scotland, and in 
all the rivers entering the Firth of Forth. It prefers in- 
habiting streams where the bottom is gravelly and covered 
with large stones, under which it lurks, and so being often 
overlooked is sometimes considered scarce. 

When the rivers become muddy and much increased in 
size by heavy Mis of rain, these fish are found to leave the 
middle of the streams,, and seek refuge under banks and small 
tufts of grass, where they are taken in nets by anglers and 
greatly prized as bait for trout. The food of the Loach is 
aquatic insects and worms ; and it seldom moves three 
inches out of its way to take a bait, however tempting, but 
seizes it with great eagerness when placed at its nose* This 
fish is often eaten as a dainty morsel, and by some is said to 
rival the Minnow as food. It is occasionally preserved ■ in 
the same manner as Anchovies, and considered superior 
both in flavour and richness. 
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Cobitis harhatulu is very much allied to Bella tanm % dif- 
fering from it in having no spines in front of the nose ; 
whereas B, tamia has a large spine just behind each nos- 
tril. 

In September last, I rather think that a specimen of 
Bella tcenki came under my observation in the river Teitb, 
as far as I was able to judge through the dense medium in 
which it was placed, but failed in obtaining it, in conse- 
quence of the wind being high, and the water discoloured. 

Family II, ESOO I DyK. —Dorsal fin one; mouth large, 
with sharp teeth ; intestinal canal short, destitute of caeca; 
body shaped like the Pike ; nearly all possess a swimming 
bladder. 


Genus ESOX.— Snout rounded, broad, and depressed ; 
teeth in both jaws, as well as on the vomer, palatines, 
tongue and pharyngeans. 

Esox lucius.'** — The Puck. 

Specific Characters — Eye placed half-way between the tip of the 
snout and the posterior margin of the Operculum. 

Description. — Prom a specimen two feet in length. Body rather 
elongated ; greatest depth less than the length of the head ; head 
one-fourth of the whole length, caudal fin included. Colour liable 
to much variation. “ During the earliest stage of its life it is of a 
greenish hue ; in the second year it becomes grey with pale spots, 
the latter ultimately acquiring a yellowish colour. Instances have 
occurred of its being perfectly white.” Dorsal fin placed near the 
tail, the first ray commencing a little in advance of the vent, the last 
ray in a line over the eleventh ray of the anal ; the middle rays the 
longest, as long as the base of the fin ; anal fin arising in a vertical 
line under the seventh ray of the dorsal ; the middle rays the long- 
est, more than equalling the base of the fin ; caudal fin forked, the 

’‘Esox Indus, Linn., Cuv., Tar., Jen., Penn, Don. Pike. Jack, Pickerel/ 
Luce, Gedd. 
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middle ray half the length of the longest ray in the same fin ; ventral 
fins situated half-way between the point of the lower jaw and the 
tip of the long caudal ray., about equalling the length of the pecto- 
rals ; pectorals as long as from the point of the upper jaw to the 
middle of the eye; the fifth and sixth ray the longest; operculum 
and preoperculum rounded ; eyes moderate, placed high on the head, 
half-way between the point of the snout, and the posterior margin of 
the operculum ; mouth large, under jaw the longest ; vomer, palatines, 
tongue, intermaxillaries, pharyngeans, and branchial arches, fur- 
nished with sharp teeth ; also a row of teeth on the lower jaw, those 
on the sides much the longest ; cheeks, upper part of the operculum, 
and body, covered with small adherent scales, invested in a mucous 
secretion ; lateral line nearly straight, very indistinct. Number of 
fin rays — 

D. 18 ; P. 14 ; V. 10 ; A. 17 ; 0. 19 ; B. 14. 

This fish is said to grow with great rapidity. a In the 
first year it is often from eight to ten inches long ; the second 
year from twelve to fourteen, and in the third year from 
eighteen to twenty inches in length. 1 ’ Individuals are re- 
corded as measuring from five to nine feet in length. They 
frequently weigh above thirty pounds in the lakes of the 
north of England ; and Dr Grierson mentions one taken 
in Loch Ken in Galloway, which weighed sixty-one pounds. 
The most remarkable pike, however, of which we have any 
authentic account, is that caught at Kaiserslautern, near 
Manheim, in 1497, which was nearly nineteen feet in length, 
and weighed 340 pounds. It was supposed to have been 
upwards of 885 years old.” 

The pike occurs in great abundance in Asia and North 
America, and inhabits almost all the fresh-waters of Europe, 
but seems to flourish most in the northern and middle counties 
It is one of the most voracious and destructive fish in ex- 
istence ; there seems indeed to be no bounds to its glut- 
tony, for it devours indiscriminately whatever edible sub- 
stance falls in its way, and almost every animal it is able 
to subdue. This fish is not only gifted with strength, 

VOL. VII. 8 
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and size, but is also adorned with great richness and 
variety of colour. It is in rivers, lakes, and ponds, that 
this formidable species is to be found. It is never seen 
but accidentally in the sea, and Rondelet informs us that 
such as are taken by chance in the mouth of the Rhine, 
or in salt pools which border the Mediterranean, are dry, 
and without flavour. In the Forth they are frequently 
seen in the brackish water ; and are often observed off 
Stirling Bridge basking in the shallows. They are also 
found in Duddingston Loch and Loehend, but lew in 
number and of small size. The pike spawns in February 
and March, and deposits its ova on stones and plants; 
more than one hundred and forty-eight thousand eggs have 
been counted in a female of the middle size, u The flesh 
of the pike is white, firm, savoury, and easy of digestion. 
It is never very fat, and is, therefore, a suitable aliment for 
convalescents and other persons who have a weak stomach, 
especially if it be the flesh' of a young fish. Its liver is very 
good, but its eggs excite' nausea, and even violent purging. 
In some places, it is said, indeed, that their eggs are used 
as a cathartic”* 

Genus BELONE * — Snout attenuated, greatly prolong- 
ed ; teeth in both jaws, none on the palatines or tongue ; 
dorsal and anal fins entire. 


Belone vuLOAMs.t — T he Gar-Fish, 

Specific Characters.— DotsbI fin with seventeen or eighteen my.% 
Description *— From a specimen two feet in length. Body elongat- 
ed, tapering behind the dorsal and anal fins ; from the tip of the jaws 
to the posterior margin of the operculum, one-fourth of the whole 

* Encyclopedia Britannica . 

f Belone vulgaris, Cuv,, Yarr., Flem. Esox belone, Linn., Jen., Penn,, 
Bon. Gar-fish, Sea-pike, Mlickerell-guxde, Green-bone, Long-nose, GorebilL 
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length ; abdomen bounded on each side by a longitudinal series of 
large imbricated scales ; cheeks compressed; head flat on the sum- 
mit, marked by a number of radiating lines ; snout very much pro- 
duced, ending in a sharp point, slightly raised in front of the nos- 
trils. Operculum and preoperculum rounded ; eyes large, extending 
below the middle of the cheek, placed nearer the angle of the mouth 
than to the posterior border of the preoperculum. Colour of the 
head, back, and sides, bluish-green ; gill-covers and belly silvery- 
white ; pectorals, ventrals, and anal, pale straw colour ; dorsal and 
caudal dusky ; dorsal fin situated near die tail, commencing in a line 
over the second ray of the anal, and terminating in a vertical line 
over the last ray hut one of the same fin ; the third ray the longest, 
the fourth, fifth, and sixth, suddenly diminishing in height, the se- 
venth as long as the base of the five first rays, the remainder of the 
rays of equal length ; anal fin commencing a little in advance of the 
dorsal, and ending a little behind the last ray of that fin ; the first 
and second rays simple, the rest branched, the third the longest, 
fourth, fifthly sixth, seventh, and eighth, suddenly diminishing in 
height, the remainder of equal length ; caudal fin deeply forked, the 
middle ray one-third the length of the longest ray ; ventral fins short- 
er than the pectorals, situated about the length of the upper jaw 
from the commencement of the anal ; the first ray broad and simple, 
the rest branched, the second the longest in the fin ,* pectorals of the 
same form as the ventrals. Body covered with large deciduous 
scales ; cheeks, head, and opercle, also with scales ; teeth small and 
fine in both jaws, as well as on the vomer.® Number of fin rays — 
D» 18 ; P, 13 ; V. 6 ; A. 22 ; C, 16. 


The Gar-fish has been noticed on the coast of Cornwall., 
mi the Essex coast, and as far north as on the shores of 
Norway and Sweden, It has also been observed on the 
coast of Ireland, from Cork to Londonderry, It enters the 
Firth of Forth in large shoals about the beginning of July, 
in company with the Mackerel, and remains till the end of 
August ; but is seldom found to ascend the Firth to any dis- 
tance, but confiningitself principally to the neighbourhood of 
the Bass and the May. These fish are caught both with the 

* Mr Jenyns, in his Manual of British Vertebrate Animals, states that the 
head and opercle are without scales, and the vomer without teeth. 

' s & 
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net and hook, anti are sometimes found on haddock listen, 
which had been baited with mussels. They are occasionally 
brought to market, and considered by many persons to bo 
superior to the mackerel as food, being firmer and whiter 
in the flesh, and possessing much of the same flavour* The 
bones, which are always green, frequently create disgust* 

This species is distinguished from the Scomber c.^hv man 
ris , in having the dorsal and anal fins entire, which in the 
S. sauris are divided behind into five or more finlets as in 
the mackerel* 

Genus SCOMBERESOX . — Snout attenuated, greatly 
prolonged; teeth in both jaws, more on the palatines or 
tongues ; dorsal and anal fins divided behind into finlets. 


Scomberesox saubis.*— The Saury Pike. 

Specific Character . — Dorsal fin with five, and anal with eight spu- 
rious fins. 

Description . — u From a specimen fourteen Indies and thrcc-qunr- 
ters in length. Body elongated, considerably deeper for its length 
than that of the gar-fish ; length of the jaws and head, compared to 
the whole length of the fish, as one to four; the depth of the body 
two inches, or, as compared to the whole, as two to seven. Pecto- 
ral fins small ; a keel-like edge, commencing on each side in a line 
with the low edge of the gill-covers, passes the whole length of tin? 
body ; the space between these lines not wider than one quarter of 
an inch, except where they dilate a little to include or pass outside 
of the ventral fins ; the dorsal and anal fins placed fur hack, and com- 
mence on the same plane ; the dorsal fin with five finlets behind it ; 
anal with seven finlets behind it ; tail deeply forked ; the two por . 
tions divided as far as the posterior edge of a scale-liko appendage 
with which the fleshy portion terminates* Cheeks and gilheovors 
silvery-white ; irides golden-yellow ; pupil rather elongated verti- 
cally ; upper part of the head and back, of a fine dark blue, lighter 
on the sides, and tinged with green ; lower part of the sides and 

* Scomberesox saurus, Cuv., Yarr. Esm- samis, Penn., Don., Jem 
Saury Pike y Skipper , Gowdnook , Gofnick. 
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belly silvery-wlute ; all the fins dusky -brown. Number of fin rays — 

“ I). 9, V ; P. 13 ; V. 6 ; A. 11, VII ; C. 19 Yarrell. 

Mr Couch says, that the Saury Pike is common in Corn- 
wall, and is more strictly a migratory fish than the gar- pike, 
never being seen in the channel until the month of J une, 
and commonly departs before the end of autumn. <c It is 
gregarious, and is sometimes seen to rise to the surface in 
large shoals, and flit over a considerable space. When 
closely pursued by the porpoises, tunny, and bonito, which 
are their greatest enemies, they will singly spring to the 
height of several feet, leap over each other in singular 
confusion, and again sink beneath. Still further urged, 
they rise again, and rush along the surface by repeated 
starts for more than a hundred feet, without once dipping 
beneath, or scarcely seeming to touch the water. More 
than twenty thousand, by computation, have been seen out 
of the water at one time.” They have been observed as 
far north as the Orkneys, According to Dr Neill it is not 
an uncommon fish in the Firth of Forth, where it is found 
as high up as Kincardine ; hut of late years, not a single 
specimen has been observed in the Firth. In November 
1768, great numbers of these fish were thrown ashore on 
the sands of Leith after a great storm from the east. It i® 
considered a stupid inactive fish, and is said to be frequently 
found in the shallows when the tide retires, with its long 
nose imbedded in the mud. 

Family III. SAL MON I DdE. — Dorsal fins two; the 
first with rays ; second adipose without rays. 

Genus SALMO . — Branchiostegous membrane with more 
than eight rays; anal fin with less than twelve rays; gape 
wide; teeth sharp and stout; intestinal canal provided 
with numerous caeca. 
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Salmo salar.* — The Salmon. 

Specific Characters. — Lower third of the pectorals, as well as the 
membranes between the three first rays of the ventral fins, black ; 
middle ray of the caudal fin not exceeding half the length of the 
longest ray in the same fin ; vomerine teeth confined to the anterior 
extremity, (See Plate XXXII. Fig. 1.) 

Description. — From a female specimen three feet and a half in 
length. The whole fish of an elongated oval form ; greatest depth 
in front of the dorsal fin ; head one-fifth of the whole length, cau- 
dal fin not included; snout rather sharp; jaws nearly equal ; pos- 
terior margin of the gill-cover rounded ; preoperculum rather angu- 
lar; lower margin of the operculum directed obliquely upwards ami 
backwards, in aline with the base of the first ray of the dorsal fin. Co- 
lour of the back and sides, as far. as a little above the lateral line, 
bluish-grey ; below the line silvery- white, occasionally with blue re- 
flections ; summit of the head dark olive-green ; dorsal and caudal fins 
dusky black ; vcntrals and anal whitish, with the membranes, be- 
tween the first three rays of the former, tinged with black ; pectorals 
behind dusk ; the lower third black ; above the lateral line n num- 
ber of black scattered spots ; below it, in the region of the pectorals, 
three spots (few individuals exceed six spots below the line) ; oper- 
culum with a round black spot (occasionally there arc three spots). 
First dorsal fin placed exactly half-way between the point of the upper 
jaw and the base of the middle caudal rays ; the first ray short and 
simple* not half the length of the second ray, which is also iiiwpl© ; the 
'rest branched ; the third the longest, pot quite equalling the length 
of the base of the fin ; the last two rays of equal height, exactly half 
the length of the sixth ray. Second dorsal fin adipose, without rays, 
placed nearer the dorsal fin than to the end of the caudal rays, and 
situated in a vertical line over the base of the last anal ray. Tail fin 
lunated, the middle ray not quite half the length of the longest ray 
la, the same fin. The sixth ray of the anal fin equalling the length 
of the base of that, fin ; the first two rays simple, the rest branched ; 
the third the longest, the last the shortest, about half the length, of 
the sixth. ■ Tented fin, arising in a vertical line under the base of the 
last ray but four of the dorsal ; the first ray simple, the rest branched ; 
the second the longest, equalling the length of the fifth dorsal ray ; 
the last ray the shortest, rather more than half the length of the long- 
est ray. Pectorals as long as the base of the dorsal fin ; the first 
ray simple, the rest branched ; the second and third rays the longest,, 

* Salmo safar 9 Cuv., Linn., Yarn, Jem, Penn., Mem. 
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the last the shortest, about half the length of the fourth. Eye placed 
half way between the point of the snout and the upper comer of the 
gill-cover ; mouth large ; maxillaries extending hack, as far as in a 
vertical line with the posterior margin of the orbit. Teeth sharp and 
stout in both jaws, as well as on the tongue, vomer, and palatines ; 
those on the vomer but two in number, confined to the most ante- 
rior part ; those on the tongue four (never exceeding six, sometimes 
only one). Scales on the body large and thin, about 120 forming 
the lateral line ; in an oblique backward row, between the middle 
of the dorsal fin and lateral line twenty-one scales; between the middle 
of the anal fin and lateral line in an oblique row fourteen scales. Late- 
ral line straight throughout its course, dividing the body, in the re- 
gion of the dorsal and ventral fins, into two equal parts ; coocal ap- 
pendages sixty-two, seldom or never less than fifty-eight. Number 
of fin rays — 

1st D* 12 ; P. 10 ; V. 9 ; A. 10 ; C. 19 ; “Vertebras 60." 

# 

Tli e 'Sakno solar is the largest species of the Solmonida*, 
and is said to attain sometimes the weight of eighty pounds 
or more, but one of half that size in the present age is con- 
sidered worthy of notice, the average size being from 
eighteen to twenty pounds in weight. u The common sal- 
mon inhabits the seas around Great Britain, and extends to 
the north of Europe and to Asia, but it Is not properly as- 
certained that those found in North America are identical. 
There Is no doubt that the true abode of the salmon is the 
sea, for as soon as it has entered the rivers, it begins to de- 
teriorate in condition, the scales lose their brilliant silvery 
lustre, and the flesh becomes soft and pale ; and that they 
are drawn to the fresh waters by a natural instinct widely 
implanted by Almighty power, for the purpose of repro- 
duction, an instinct which enables them to stem the cur- 
rent of the most rapid waters, to ascend precipitous falls, 
and to pass through weirs and other obstacles of human 
art, which no other power could overcome. The necessity 
of a suitable place being found, in which to deposit their 
ova, together with the advantage of destroying the marine 
insects, which infest and torment them, is the principal pur- 
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pose of their being made to seek the rivers. Salmon gene- 
rally delay entering fresh water in great numbers, until 
the streams become somewhat swollen by rain, although in 
the large rivers there may be said to be a limited daily ruin 
When the flood has fairly mingled with, and to a certain 
extent saturated, the estuaries, the run of fish is often, very 
great, especially if there has been a continued tract of dry 
weather. In the latter case they collect at the months of 
rivers and are often taken in vast numbers; but they do 
not then attempt an ascent, deterred perhaps by the dear- 
ness of the stream, or by some instinctive feeling that the 
waters would yet be deficient to carry them through*** 
During till continuation of the floods, when the waters be* 
come discoloured, the fish rush up with the greatest velocity, 
and make wonderful efforts to surmount cascades and other 
impediments, by leaping elevations of from eight to ten 
feet, so as to gain the waters above and pursue their course. 
The rate at which they travel is supposed to be from fifteen 
to twenty-five miles daily, and probably at a much greater 
speed where the waters are deeper and the interruptions 
less frequent. Having ascended the river to a considerable 
distance they proceed more slowly, resting for a time in 
pools by the way, or in some chosen spot where they remain 
until called forth by that law of nature which compels them 
to seek the shallows to deposit their spawn. u As the spawn 
advances the symmetry of the form is disfigured ; the fe- 
male becomes disproportionately large, the colours lose the 
brightness of their silvery tints, and become dull and grey. 
The male becomes thin upon the back, the nose elongates, 

' and the under jaw turns up in a large and strong hook, 
which enters a hollow in the nose before the inter-maxil- 
larv bone. The colours and markings become' brown and 


Emydopcodia Britaimica. 
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mi, those cm the head and gill-covers being particularly 
brilliant, and disposed in lines almost like the markings of 
a Labnus. In this full breeding dress, the male and fe- 
male seek some ford or shallow streams, and commence to 
excavate a trench or furrow. In this the spawn is deposit- 
ed and impregnated at the same time, and finally covered 
with gravel by the exertions of the fish. The furrow is 
generally from six to nine inches in depth, and when the 
spawn has appeared to be covered beyond that depth, this 
has occurred from some other circumstances, such as the 
stream or Hoods having carried downwards additional 
masses of gravel, &e. After this great effort has been ac- 
complished, both sexes are reduced to a state of remarkable 
emaciation. The elongated nose, and hooked jaw, and the 
brilliant colours, are almost immediately lost, the old scales 
are cast, and the fish retire to some pool to regain their 
strength. They finally redescend to the sea by easy stages, 
where their former condition and silvery lustre are regained,* 
their strength invigorated, and all their functions so re- 
paired as to enable them ere long to renew their visit to the 
flowing streams, again to multiply their race.’”f 

The spawn is shed in different rivers, sooner or later, between 
the month of October and the end of April, and continues 
covered by the gravel from about a hundred to a hundred 
and fourteen days, after which it begins to vivify ; and It is 
probable, under certain circumstances, such as the tempera- 
ture of the water and the mildness of the season, that the 
ova may become developed much sooner, or within a few 
weeks after their deposition. The spawn, if deposited in 
the commencement of October, will exclude the young dur- 

* Their silvery lustre is frequently regained before they reach the sea, 

f Mmyckpmdia Bntmmica , 
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ing some part of January or perhaps earlier, when the fry 
may be observed a little more than half an inch in length, 
with a part* of the ovum adhering to the abdominal region, 
which remains about a month attached and then becomes 
absorbed. At this age the fry are of a translucent, shape- 
less appearance, the head small and rounded ; the eyes large ; 
the dorsal, caudal, and anal fins continuous, and the tail 
rounded at the end. In February they are found one inch in 
length, assuming more the appearance of a fish ; the head 
one-fourth the whole length, caudal not included ; all the 
fins separate, with the caudal slightly notched at the ex- 
tremity ; along the course of the depressed lateral line, are 
placed from nine to eleven transverse dusky bars, which are 
as yet obscurely visible. In March they are about two 
inches in length with the lateral bars more conspicuous, and 
the tail-fin deeper notched. In April they are seen in the 
Tweed from three to four inches in length, with the back 
of a dark blue and slightly spotted ; belly and under the 
throat pure white ; lateral bars very conspicuous, having a 
bright red spot placed between each ; the dim below the 
bars are frequently tinged with yellowish-green ; pectorals 
dusky; ventral s and anal pale straw colour ; operculum 
with one or two large black spots, tinged occasionally with 
red ; caudal deeply forked In May they are observed the 
length of from four to five inches or more, and at the end 
of that month they perform their first migration to the sea ; 
they are now of a .fine silvery appearance, the back of a 
deep: glossy blue, the cheeks, sides, and belly of a pure 
■silvery -white; the ends of the pectorals black; the dorsal 
and caudal dusky ; ventrals and anal, and the last two rays 
of the dorsal, white; the spots on the gill-covers rather ob- 
scure ; the scales very deciduous, which when removed from 
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along the, sides, bring the lateral bars and the bright ver- 
milion-coloured spots more distinctly into view ; the mouth 
small ; the maxillary reaching back to beneath the middle 
of the pupil; teeth in the jaws small and slender; those on 
the vomer about twelve in number, extending the whole 
way. (See Plate XXX.) The spawn deposited in the 
months of November and December produces fry sooner or 
later according to circumstances, as before mentioned, and 
in May following they will be found of various sizes, their 
growth depending principally on the quantity and qua- 
lity of food they receive. The spawn shed in February, 
March, and April, does not appear to produce fry of suffi- 
cient size to migrate the following May, but they remain 
in tlie river all the summer, autumn, and winter, and 
depart for the sea in about the first week of the May 
following, with a size of from six to eight and a half inches 
in length. (See Plate XXXII.) The bright silvery ap- 
pearance which they assume in this month is caused by the 
casting off their old dusky scales, and by having them re- 
placed with a new clear set, which change is very apparent 
in the second or third week of April, when specimens may 
be obtained of every intermediate stage ; the same change 
takes place in the fry of all the migratory trout. This fact, 
which is well known to many practical fishermen, seems to 
have escaped the notice of naturalists generally. After the 
fry or smelts reach the sea, we lose sight of them for two 
months or ten weeks, and can only infer their growth from 
the fact that, after the lapse of that period, we find them 
again returning to the rivers with, a weight of from two and 
a half to four pounds. They are then known under the 
name of the grilse or salmon-peal. The body is now long, 
narrow, and elegantly shaped ; the head small ; the nose 
sharp ; the gill-covers rounded ; the teeth sharp and 
slender in both jaws, four teeth usually on the tongue, 
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and from two to five on the anterior part of the vomer; 
the colour of the head is of a greenish-blue ; the cheeks, 
gill- covers, and the whole of the body below the lateral 
line, of a fine silvery-white ; the back, as far m a little 
above that line, dusky with metallic blue reflections ; the 
pectoral, dorsal, and caudal fins, black ; ventral and anal 
white; the caudal acutely forked. After they have re- 
mained a short period in. fresh water, they lose their silvery 
lustre, and the ventral and anal fins assume a dusky ap- 
pearance. During the ensuing winter the most of them 
spawn, after which they return to the sea, and are taken in 
the following year from ten to fifteen pounds weight, when 
they receive the name of salmon. 

It is the opinion entertained by all naturalists who have 
hitherto written on this subject, that the fry of the salmon 
grow to the length of seven inches or more, in less than t?m 
months , and that all of them emigrate to the sea the same 
spring in which they are excluded from the ova ; but thin 
theory, I have little doubt, would no longer be found ten- 
able, were naturalists to direct their attention to the natu- 
ral growth of these animals, and to examine the young at 
different periods and stages of growth for themselves, since 
I have repeatedly ascertained, from personal observation, that, 
a certain number of salmon fry (probably of a late brood) 
remain in the rivers during the autumn months in com- 
pany with their congeners,— -and being at that period of 
the year very similar in their external appearance to the 
fry of the Bull-Trout, the Salmon- Trout, and Farr, have 
given rise to such divided opinions as to what: these* small 
fish really are,— some persons supposing them to be all 
Parrs, while others again announce them as bring the young 
of the Salmon. 

Mr Shaw (who has performed some interesting expe- 
riments on the ova of the Salmon), by keeping salmon 
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fry in small artificial ponds, and observing their growth, 
is led to surmise that none of the salmon fry leave the 
river in which they are hatched until they have acquir- 
ed the age of two years, and during the whole of that pe- 
riod he believes their growth to be not more than six inches 
in length, or three inches for the first twelve months.^ Un- 
der this head, I may here remark that all animals while placed 
under confinement, and deprived of their natural food, are 
found to make but little progress in their growth ; in proof 
of which, it is recorded in the second volume of Mr Yar- 
relfs British Fishes, that a trout about a pound weight had 
lived for twenty-eight years in a well at Dumbarton Castle, 
and had never increased in size from the time of its being 
put in. The kind of food exerts a material influence on 
the growth of fishes, as mentioned by Mr Stodart in his in- 
teresting work on the Art of Angling. t( Trout were placed 
in three separate tanks, one of which was supplied daily 
with worms, another with live minnows, and the third with 
those small dark coloured water-flies which are to he found 
moving about on the surface under banks and sheltered 
places. The trout fed with worms grew slowly, and had a 
lean appearance ; those nourished on minnows, which, it 
was observed, they darted at with great voracity, became 
much larger; while such as were fattened upon flies only, 
attained in a short time prodigious dimensions, weighing 
twice as much as both the others together, although the 
quantity of food swallowed was in nowise so great” The 
natural and most nutritious food of the salmon fry during 
the months of March, April, and May, is, there is no doubt, 
flies and the larva of insects, which, in small and recent ar- 
tificial ponds, are comparatively scarce. 


JGdin. Phil Jour, for 1896 and 18,38, 
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The Salmon, although a common fish in the Firth of 
Forth, is not accounted plentiful when compared with the 
number that are occasionally taken in the Tweed and in 
other fishing districts of the north. In some seasons they 
make their appearance in the Forth in much greater plenty 
than at others ; and when that is the case, it is said, there 
is generally a diminished proportion observed in the rivers 
of the south. It seems certain that Salmon rove to a con* 
siderable distance when at sea, and that they do not uni- 
versally return to the same stream in which they were ex- 
cluded from the ova, since numbers are taken in the Firth 
of Forth which aad been previously marked when fry in 
the Tweed ; and it is probable that, on certain occasions, 
depending perhaps on the disturbed state of the ocean, they 
enter the first stream they meet with which seems best to 
suit their purpose. The Firth of Forth is bordered on both 
sides with stake-nets, besides other nets and snares of diffe- 
rent descriptions used for the purpose of capturing salmon. 
July is the principal month for the run of salmon, when it 
is not an uncommon occurrence for some of the nets to take 
from fifty to eighty at each tide successively for a fortnight. 
Pennant states that a boat-load of Salmon, and sometimes 
nearly double that quantity, are often taken in the Tweed 
in a tide, and that some years before he wrote, above* seven 
hundred were taken at one haul of a net 

The Edinburgh market is supplied with Salmon from 
the Firth of Forth until the early part of August, after 
which they are sent from the Tweed, and, in some seasons, 
sold at the rate of sixpence a pound. 

Few persons have 1 ; been able to agree as to the precise 
food of the Salmon, for on opening the stomach sclcfbni any 
thing but thick mucus is observed to line it Dr Knox states, 
that the food of the salmon, while in the sea, consists solely 
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of the ova of various kinds Echinodermata and some of the 
Crustacea But, if we consider the strength of the jaws, 
the temporal and masseter muscles, and examine the ar- 
rangement and size of the teeth, we should be inclined to 
infer that it exists on something more solid than the food 
which Dr Knox supposes ; besides, the ova of the Echino* 
dermata and Crustacea are shed at a period when most of 
the Salmon have entered the rivers. Mr Yarrell, on open- 
ing the stomach of a Salmon, found the remains of a Sand- 
lance. Faber, in his Natural History of the Fishes of Ice- 
land, remarks, that the common salmon feeds on small fish 
and various small marine animals. Dr Fleming says their 
favourite food is the Sand-eel Sir William Jardine says, 
in the north of Sutherland, they are often taken by a hook 
baited with Sand-eels . At North Queensferry, tbf Salmon 
is said to have been occasionally taken with a fly. In the 
county of Devon, as well as in Loch Lomond in the north, 
I have taken grilse with the minnow, and the common earth- 
worm is a deadly bait for the clean salmon. On dissecting 
the alimentary canal of several dozen of salmon that were 
taken in salt, water, I seldom failed in discovering the re- 
mains of some kind of food in the lower intestine, the sto- 
mach itself being almost invariably empty. In one out of 
five I found the remains of Crustacea and bones, apparent- 
ly of the SmcLeel and other small fish. I have repeatedly 
found the remains of worms and aquatic insects in the in- 
testines of these salmon that were taken, in rivers and lakes ; 
but, in those fish which were far advanced in roe, both sto- 
mach and intestine were observed to be almost invariably 
empty. 

It is mentioned by Mr Yarrell, on the authority of Sir 


Trims, Royal Soc. JEdin. 
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William Jardine, that an angler, whilst fishing in the Tweed, 
hooked a Salmon that carried away his tackle ; after put- 
ting on a new set, baited as before with a worm, in ten mi- 
nutes after he hooked and killed the same fish with the for- 
mer hook in its mouth. This, adds Mr Yarrell, will either 
prove extreme voracity, or little sensibility in the parts of 
the mouth. 

Salmon, as food, are in the best season from March till 
August, after which the generality of them become pale in 
the flesh, soft, and very unwholesome. 

There is occasionally taken in the Firth of Forth,, a small 
species of Salmon, or rather a variety, which is said to oc- 
cur more frequently in some of the large rivets further 
north, where it is commonly known by the name of Nor- 
way Salmon. Plate XXXII. Fig. 2. It is seldom found to 
exceed the length of two feet, and much resembles the com- 
mon Salmon in miniature* The characters agree in every re- 
spect with those I have given of Salmo salary excepting that 
it is of much smaller size ; the dorsal fin rather nearer the head 
than to the base of the tail; the pectorals and vent rats 
rounded at the end ; the fifth, sixth, and seventh rays being 
longer in proportion ; the pectoral, dorsal, and caudal fins, 
dark grey, instead of dusky black; twenty scales in an 
oblique row between the dorsal fin and the lateral line, and 
the flesh is not so red or so well flavoured as that of the 
Salmo solar . Number of fin rays— 

1st D. 18; P.14; V. 9 ; A* 10 ; C. 80.* 

Salmo eetox,+ — The Bull-Trout. 

Specific Characters. — Lower end of the pectorals dusky; membrane# 
between the rays of the ventral fins, plain ; middle ray of the caudal 

* Sir 'William Jardine and Dr Johnston have also observed the same va- 
riety of Salmon in the Tweed. 

+ Salmo erhht of Yarrell and Jenyns; descriptions of other authors be* 
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fin more than half the length of the longest ray in the same fin ; vo- 
merine teeth confined to the anterior extremity. (Plate XXXII. 

*V&) 

Description . — From a female specimen two feet six inches in length. 
Dorsal line straighter and higher over the shoulders than in a salmon 
of equal size ; head larger, of a more clumsy make, and the caudal 
extremity of the body thicker ; snout rather blunt ; jaws nearly equal ; 
head one-fifth of the whole length, caudal fin included. In male 
specimens the head is much longer, especially in the spawning sea- 
son ; the elongation takes place in front of the nostrils, and not in 
the gill-covers. Mr Y arrell’s figure of the Bull-Trout was taken from 
a male individual, in which the length of the head, compared to that 
of the body only, is as one to four. Posterior margin of the opercu- 
lum but slightly rounded, that of the suboperculum rather more so 
at its inferior part ; preoperculum sinuous, and rather curved at its 
posterior border ,* the line of union between the subopercle and pre- 
opercle is not so oblique as in the salmon. Colour of the back dark 
grey ; sides lighter ; belly white ; dorsal and caudal fins light grey ; 
pectorals dusky grey at the lower half ; ventrals and anal dujl white ; 
spots above the lateral line numerous, of various forms, extending to 
the base of the tail, those below the line about thirty, rather smaller, 
and not extending to the anal fin ; no spots over the shoulders or on 
the dorsal line ; opercle with three round spots, and one on the pre- 
opercle. During the spawning season the male fish assumes a red- 
dish-brown appearance, and if it remains any length of time in fresh 
water the ventral and anal fins become dusky, and the whole fish of 
a darker colour. First dorsal fin situated half-way between the point 
of the snout and the base of the middle caudal rays ; the first ray 
short and simple, not half the length of the second, which is also 
simple, the rest of the rays branched, the third the longest, as long as 
the base of the fin, the last two of equal length, exactly half the length 
of the fourth ; second dorsal fin adipose, without rays, situated in a 
vertical line over the base of the last anal ray ; caudal fin even at the 
end, the middle ray considerably more than half as long as the long- 
est ray in the same fin ; the sixth ray of the anal fin equalling the 
length of the base of that fin, the first two rays simple, the rest branch - 
ed, the third the longest, the last the shortest, about half the length of 
the fifth ; ventral fins arising in a vertical line under the last ray but 
six of the dorsal ; the first ray simple, the rest branched, the second 


ing too short to form any Idea as to what species or variety they allude . 
In the Firth of Forth the young of this fish is named Sea-Trout ; at Kelso* 
tar up the Tweed, it is called Whitling, which is not the Whitling at Ber- 
wick 

VOL, VII. T 
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and third of equal length, as long as the. third dorsal my, the last the 
shortest, considerably more than half the length of the longest, ray ; 
pectorals much longer than the base of the dorsal fin, and of the 
same length as the long caudal ray; the first my simple, the, rest 
branched, the second and third the longest, the last the shortest, about 
half' the length of the seventh ray. Eye placed half-way between 
the point of the snout, and the upper comer of the gill-cover ; mouth 
large ; jaws nearly equal ; maxillaries extending back as far as in a 
line with the posterior margin of the orbit. Teeth stout and sharp 
in both jaws, as well as on the tongue, vomer, and palatines ; those 
on the vomer four in number, confined to the most anterior part ; 
those on the tongue four, never exceeding eight. The vomerine teeth 
in young fish less than nine inches in length, are from nine to twelve 
in number, extending far back (Bee Plate XXX), and which disap- 
pear as the fish increases in age. Scales large and strong, twenty- 
two in an oblique row backward, between the base of the middle 
ray of the dorsal fin and the lateral line ; lateral line straight, pass- 
ing down the middle of the side to the base of the tail; ceecal ap- 
pendages fifty -four ; flesh pale yellow. Number of fin rays — 

1st D. 10 / P. IS ; V . 8 ; A. 10 ; C. 19; 

' This migratory species of trout, when fully grown, leaves 
the sea about the end of July to enter the fresh-water 
streams, where it deposits its spawn in the months of Oc- 
tober, November, and December, and after 1 this law of Na- 
ture is fulfilled, it, like the salmon, ''returns 'again to the 
sea. ' During the spawning season, the males become of a 
brownish-red colour on the back, the spots shew themselves 
more vividly, and the vertical elongation of the lower jaw 
becomes developed similar to that observed in the male sal- 
mon at the same period, but not to such an extent. The 
weight that This fish attains to, is from twenty to five-ami 
'twenty pounds, and sometimes more, as a fine example was 
taken a few years^ since in the Newby stake-net in the Sol- 
way Firth, that exceeded the weight of twenty-eight pounds. 
It was sent to the Carlisle market, where it received an in- 
different sale, as the flesh when cut exhibited a coarse chalk- 
white appearance ; the red fleshed trout, as food, receiving 
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at all times the preference. Of the Bull Trout of Yarrell 
there appear to be numerous varieties, differing, however, 
not sufficiently from one another to be considered by ichthyo- 
logists as deserving to rank as distinct species. The Bull- 
Trout, when about nine inches in length, has the caudal fin 
acutely forked ; the middle rays elongating with the growth 
of the fish, and the fin ‘ultimately becoming even at the end. 
When the fish reaches the length of twenty inches, the mid- 
dle ray of the tail is more than half the length of the long- 
est ray of the same fin, whereas the same ray in the salmon 
is never half as long as the longest ray of that fin at any 
age, a character that may be strictly depended on. Mr 
Yarrell places much dependence, as a character, on the 
formation of the suboperculum, and its line of union with 
the operculum compared to the axis of the body of the fish. 
In some examples I have recognised this character, but in 
others I have found it to vary too much to form a uniform 
mark of distinction* In the Firth of Forth I have met 
with the following varieties of Salrao Eriox : — 

(Plate XXXII. Fig. 4. — Salmon-spotted Bull-Trout.) — Length 
twenty-seven inches ; female ; four teeth on the anterior part of the 
vomer ; basal margin of the operculum very oblique ; tail even at the 
end, six spots below the lateral line, twenty-eight above it; flesh 
red ; ceeca fifty-four. Salmon-Trout of the Firth of Forth, Solway 
Firth, and at Berwick-upon-Tweed ; in the latter locality it is fre- 
quently named Whitling. 

(Plate XXXIII. Fig. 5, — Few-spotted Bull- Trout. — Length twenty- 
five inches ; female ; two teeth on the anterior part of the vomer ; 
suboperculum very narrow ; basal margin of the operculum oblique, 
in a line with the summit of the first dorsal ray ; preoperculum 
sinuous ; tail slightly forked ; no spots below the lateral line, and 
only four obscure ones above it ; flesh deep *ml, crnca fifty-five* 
Salmon-Trout of the Firth of Forth, Solway Firth, and Tweed, 
rather rare. 

(Plate XXXIII, Fig. 6. — Thickly-spotted Bull-Trout — Length 
twenty-four inches ; female ; one tooth on the vomer ; suboperculum 
narrow, produced at its upper and posterior margin ; preoperculum 

t 2 
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slightly sinuous ; basal margin of the operculum oblique, in a lino 
•with the base of the first dorsal ray ; tail even at the end ; spots 
large, irregular, many of a square form ; forty-two below the lateral 
line, about one hundred and eighty above it ; flesh pale yellow ; 
ceoca forty-eight. Bull-Trout of the Firth of Forth, Solway Firth, 
and Tweed, not common. 

(Plate XXXIII. Fig. 7. — Large-headed Bull-Trout) — Length 
twenty-six inches ; male ; three teeth on the anterior part of the 
vomer ; tail even at the end ; suboperculum large ; basal margin of 
the operculum very oblique ; preop erculum sinuous ; spots large, 
many of a square form, eighteen below the lateral line, and ninety 
above it ; flesh pale yellow ; cseca fifty, Bull-Trout of the Firth of 
Forth, Solway Firth, and Tweed, frequent. 

(Plate XXXIII. Fig. 8. — Curved-spotted Bull-Trout ,) — Length 
twenty-seven inches ; female ; three teeth on the anterior part of the 
vomer ; tail even at the end ; operculum and suboperculum narrow ; 
preoperculum slightly sinuous ,* basal margin of the operculum very 
oblique ; flesh deep salmon colour, rich, and well flavoured. Rare 
in the Firth of Forth, scarcely known in the Solway Firth, but com- 
mon in the Tweed at Berwick, where it is named Whitling, and is 
seldom found to ascend more than five miles up the river; beyond 
that the fishermen call the young of the Bull-Trout, Whitling , for 
want of knowing the true Whitling . It is supposed that these fish 
deposit their spawn not far from brackish water, and that the 
young enter the sea a week or more before their congeners. One of 
two feet in length is of a very unusual size, the average length being 
about eighteen inches. A specimen now before mo of seventeen 
inches in length, presents the following description* Shape much re- 
sembling the salmon ; greatest depth a little in front of the dorsal 
fin ; head one-fifth the whole length, caudal fin not included. Co- 
lour of the hack, dark glossy blue; sides lighter; belly silvery- white ; 
dorsal and caudal fins dark ; vcntrals and anal white ; pectorals aft 
their free ends nearly black, the base smoky blue ; spots of the form 
of an Italic QG ; ten below the lateral line and about seventy above 
it. Basal margin of the operculum oblique; preopereuium rather 
sinuous ; three teeth in front of the vomer, four on the tongue, thirty 
on the upper jaw, eighteen on the lower, and nine on each of the 
palatines. First dorsal fin placed half-way between the point of the 
snout and the base of the tail ; adipose fin nearer the end of the tail 
than to the first dorsal ; caudal fin sinuous, the middle ray rather 
more than half the length of the longest ray in the same fin. Ven- 
trals placed in a vertical line under the last ray but four of the first 
dorsal. Pectorals rather more than the length of the base of the 
dorsal. Scales twenty-two in an oblique row between the base of the 
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middle dorsal ray and lateral line; cseca fifty-four. Number of 
fin rays — 1st D. 12 ; P. 12 ; V. 9 ; A, 10 ; 0. 18. 

(Plate XXXIII.* — Salmon Bull-Trout) — Length, eighteen inches ; 
female ; three teeth on the anterior part of vomer; operculum rounded; 
suboperculum rather large, its line of union with the operculum, 
oblique ; back bluish-black ; pectorals dusky ; caudal dark at the 
margin ; spots having the form of X ; flesh deep red ; cseca fifty-four. 
Number of fin rays — D. 11 ; P. 13 ; V. 9 ; A. 10 ; C. 20. Salmon- 
Trout of Firth of Forth, Solway Firth, and Tweed, frequent ; at 
Berwick it is occasionally named Whiffing, 

(Plate XXXIV. Fig. 9. — Crescent-tailed Bull-Trout ) — Length 
t#enty-two inches ; female ; one tobth in front of the vomer ; tail 
lunate; gill-cover rounded ; suboperculum narrow ; the basal margin 
of the operculum very oblique and much curved ; preoperculum 
slightly sinuous ; spots large and distinct, of various forms, thirty- 
seven below the line, and about eighty above it ; third ray of the 
dorsal fin as long as the base of that fin ; all the fins as long in pro- 
portion ; flesh red ; twenty-six scales in an oblique row between the 
base of the middle ray of the dorsal fin and lateral line ; cmca fifty. 
Bull-Trout of the Firth of Forth rare. 

(Plate XXXIV. Fig. 10 . — Norway Bull-Trout ,) — Length twenty- 
two inches ; female ; body much elongated ; five teeth in front of the 
vomer ; caudal fin slightly forked ; operculum and suboperculum 
very large, slightly produced behind ; basal margin of the operculum 
rather oblique, in a line with the middle of the dorsal fin ; preoper- 
culum rounded, not sinuous ; spots large and round ; seven below 
the line, and twenty-two above it ; flesh yellow ; cseca fifty-two. 
Norway-Trout of the Firth of Forth, very rare. 

Salmo TtttrrTA.* — S almon-Trout, 

Specific Characters. — Vomerine teeth not confined to the anterior 
extremity, but extending far back ; sides with X-shaped spots ; tail 
more or less forked. (See Plate XXXIV. Fig* 11.) 

Description , — From a female specimen twenty-five inches in length. 
Form resembling more the salmon than that of the bull-trout ; nose 
rather pointed ; head one-sixth of the whole length ; caudal fin in- 
cluded ; greatest depth a little in front of the first dorsal. Colour of 
the back bluish-black ; sides lighter, of a fine glossy blue ; belly, anal, 
and ventral fins white > head dark greenish-blue ; cheeks and gill- 
covers light steel-blue ; spots on the sides numerous, having the form 
of the letter X ; about a hundred below the line, and about one hun- 
dred and twenty above it ; nine spots on the gill-cover, of a rounded 

* Salmo trutta 9 Yarn, Jen. 
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form ; dorsal and caudal dusky, as well as the inner surface of the 
pectorals. First dorsal fin placed half-way between the point of the 
nose and the base of the long caudal ray ; the first and second rays 
simple, the rest branched ; the third the longest, as long as the base 
of the fin ; the last ray exactly one-half the length of the fifth ; adipose 
fin situated in a vertical line over the base of the last anal ray, and 
mid- way between the last dorsal ray and the tip of the tail. Caudal 
fin slightly forked, the middle ray a very little more than half the 
length of the longest ray in the same fin. The third ray of the anal 
fin the longest, equalling the length of the same ray in the first 
dorsal fin ; the last ray one-half the length of the fifth ; the sixth 
as long as the base of the fin. #rigin of the ventral? in a vertical line 
with the last ray but six of the first dorsal; the second ray the long- 
est, equalling the length of the base of the dorsal. Pectorals point- 
ed, the second and third rays the longest, nearly equalling the length 
of the long caudal ray ; the last ray one-half the length of the eighth. 
Gill-cover slightly produced behind ; suboperculum rather narrow ; 
basal margin of the operculum oblique, in a line with the base of the 
first ray of the dorsal; preoperculum slightly sinuous. Jaws nearly 
equal ; the end of the maxillary in a vertical line with the posterior 
margin of the orbit. Teeth stout and sharp ; forty-four in the upper 
jaw, twenty-four in the lower, twelve on each palatine, and eight on 
the vomer. Scales thin, twenty-two in an oblique row between the 
base of the middle dorsal ray, and the lateral line ; fiesh red ; caeca 
fifty-one. Number of fin rays — 

1st D. 12 ; P. 13 ; Y. 10 ; A. 10 ; C. 10. 


The migratory species of trout (not including the sal- 
mon), when youngs as far as I have been able to ascertain, 
cannot be distinguished with certainty one from another ; 
therefore, in speaking of their habits, they must necessarily 
be described together. The spawn, which is shed in Octo- 
ber, November, and December, begins to vivify in March 
and April, or sometimes sooner, depending greatly on the 
mildness of the spring, and the period in which the eggs 
are deposited. In June, we observe the young sporting 
about in the shallows, from two to three inches in length. 
In August, September, and October, they are taken by an- 
glers, from four to five inches long, under the name of hep- 
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pen or parrs* At this, age they assume a beautiful ap- 
pearance ; the back and sides, as far as the lateral line, are 
of a dusky brown colour, marked with a number of small 
dark .spots ; the lateral line crossed with from eight to nine, 
and sometimes ten, transverse bluish bands, with an orange- 
coloured spot placed between each ; the head brownish- 
green ; the gill-covers with one or two large dark spots 
tinged with red ; belly white ; ventrals and anal fins inclin- 
ing to yellow, as well as the pectorals which are rather 
darker ; dorsal fin slightly spotted, with the summit of the 
anterior part dusky; vomerine teeth about twelve in num- 
ber, extending far back ; caudal fin deeply forked. In De- 
cember, these fish are seen somewhat larger, and about the 
end of May or the early part of June following, the greater 
part make their first migration to the sea, when they are 
observed, on an average, from five and a half to eight inches 
in lengthy assuming a silvery appearance, with their anal and 
ventral fins white, and the pectorals dusky at their tips. (See 
Plate XXXI.) Those fry which remain in the river after 
the month of June, soon become in excellent condition. 

After they have remained in the sea; for about two months, 
we find them, on their return to the rivers, measuring from 
ten to twelve, inches in length, when they are known under 
the, name of fferlings or Whittings (Salma alhus of Dr 
Fleming). ' ,At this period they assume a different aspect ; 
the back .becomes of a dusky blue ; the sides silvery, mark- 
ed with a few obscure dark spots, principally in the region 
of the. pectorals. Some examples are without spots, pre- 
senting at the same time a fine silvery, appearance, from 

* Those fish arc not the Parrs (S. salmulus) of ichthyologists, although 
closely resembling them. Dr Fleming, however, considers them identical ; 
probably owing to his never having had an opportunity of examining an 
adult specimen of 8, salmulus. 



29(1 


FISHES OF THE FIRTH OF FORTH. 


which circumstance they seem to have received the name of 
WhUlmg, The lateral bands and orange-coloured spots 
are no longer visible ; the gill-cover spot is almost oblite- 
rated; the tail still remains deeply forked ; the 'pectorals 
become dusky, and in some specimens assume a yellow ap- 
pearance, when they are named orange fins. The vomerine 
teeth are from nine to twelve in number, and in about one 
example out of twenty, only three of these teeth are percepti- 
ble, and then confined to the most anterior part (probably the 
young of some of the varieties of Eriox); the head is small; 
the nose sharp ; the back, over the shoulders, thick ; and the 
form of the body elegantly shaped. After they enter the 
rivers, and have remained there a short time, they lose their 
silvery appearance, the spots become more apparent, the ven- 
tral and anal fins become dusky ; the flesh, which previously 
had a reddish tinge and a delicate flavour, now becomes 
white and insipid, and the whole fish soon assumes a lank 
and unwholesome appearance. In this condition, on their 
return again to the sea, in the months of January and Feb- 
ruary, numbers are taken in the Forth above Stirling, as well 
as in the Tay, and sent to the Edinburgh market, where they 
are named Lammasmens, and are sold at the rate of about 
sevenpence per pound. When they have recruited them- 
selves by a short absence at sea, and regained their former 
symmetry and silvery hue, they visit us again in June on 
their return to the rivers as before, with a length, on an 
average, of eighteen inches. They now receive the provin- 
cial names of Sea-Trout, Salmon-Trout, White-Trout, and 
Whitlings, according to their form, or their external mark- 
ings. The caudal fin at this period becomes less forked, 
the middle rays more lengthened in proportion, and in 
some examples nearly even at the end. The number of 
vomerine teeth at this age are also uncertain, varying from 
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three to nine ; nor is it possible to distinguish $, trutta 
by the teeth only, from some of the varieties of Eriooo , at 
least not before the fish has reached the length of twenty 
inches, when it will be found that S. trutta has retained 
from seven to nine of these teeth, and that S. eriooc and va- 
rieties have lost all except a few, and those confined to the 
most anterior extremity. They have now arrived at that 
age to reproduce their species in the months before men- 
tioned, although it is said by fishermen that they spawn 
on their first visit to the rivers, but I have not as yet been 
able to detect in them roe of sufficient size to lead me to 
that conjecture. 

Independent of the statements of naturalists of high au- 
thority, who assert that the Herling (Salma albus of Dr 
Fleming) is a distinct species, I cannot but agree with Mr 
Yarrell and Mr deny ns, in supposing it as nothing more 
than the young of some of the migratory trout. With a 
view of ascertaining this fact, I remained several weeks on 
the banks of the Solway Firth, where I had an opportunity 
of inspecting several hundred specimens as soon as they 
were taken from the nets. After carefully dissecting two 
hundred specimens, and finding them to differ exceedingly 
from one another in 1 their anatomical structure, in the num- 
ber of scales, in the colour of the flesh, and in the form and 
arrangement of the lateral spots, I came to the conclusion 
that they were not a distinct species, but the young of dif- 
ferent species or varieties of trout, which, if allowed to re- 
main uncaught, would ultimately increase to six, seven, or 
even eight pounds in weight. 
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SALMO SALMUUJS * THE PaUK. 

Specific Characters*—' Teeth extending the whole length of the vo- 
mer ; middle ray of the caudal fin not half the length of the longest 
ray of the same fin ; fifth ray of the pectorals the longest, (See 
Plate XXX. . 

Description. — From a specimen eight inches in length. Head 
more than one-fifth of the whole length, caudal included ; depth be- 
tween the dorsal and ventrals, less than the length of the head ; gill- 
covers slightly produced at the posterior margin ; basal line of union 
of the operculum oblique; preoperculum rounded at its inferior 
border. Jaws nearly equal ; posterior extremity of the maxillary 
hone in a line under the middle of the pupil. Colour of the back 
and sides olive-brown, marked by a number of round dark spots ; 
pectoral, dorsal, and caudal fins dusky ; ventrals and anal rather fighter ; 
operculum with a large dark spot placed in the centre, and another 
at the posterior inferior angle ; sides with eight or nine broad trans- 
verse hands, with an orange-coloured spot between each. First 
dorsal fin placed half-way between thg point of the upper jaw, and 
a little beyond the base of the centre caudal ray ,* the first find se- 
cond rays simple, the remainder branched, the fourth the longest, 
rather more than equalling the base of the fin ; the last ray about 
one-half the length of the fifth ; adipose fin situated in a fine over 
the base of the last ray of the anal fin, and half-way between the 
dorsal, and the centre of the- middle Caudal ray. Caudal fin deeply 
forked, the middle ray not half the length of the longest ray In the 
same fin ; the fourth ray of the anal fin the longest, equalling the 
length" of the sixth ray in the dorsal fin ,* 'the ! last ' fay bne-half the 
length, of the fifth, the seventh ray as long as the base of the fin. 
Origin of the ventral fins in a vertical lino under the last ray but six, 
of the dorsal, the fourth ray the longest, more than equalling the 
base of the dorsal fin. Pectorals rounded at the end, the fifth ray the 
longest, more than equalling the longest ray of the caudal fin, and 
as long as the space between the base of the ventral fin and the ori- 
gin of the first ray of the anal. Teeth small and sharp, forty- eight 
in' the upper jaw ; and twenty in the lower twelve on each pala- 
tine ; six on the tongue, and twelve on the vomer ; scales small and 
adherent: flesh white. Number of fin rays— 

1st D. 12; P.13; V. 8; A. 10; C. 10; croea 42, but liable to 
great variation in their number. 

fv 

* Salmo salmulus , Penn., Jen..; Yarr., Jar, The largest specimen l have 
met with, measures nine inches and a quarter in length. It was taken in 
the North Esk, Forfarshire, September. 1835, by James Wilson, Esq. 
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If we compare a young Salmon of eight inches in length 
with a Farr of equal size, both taken from the same river 
in the month of May, we shall find them to differ in the 
following respects, (See Plate XXX.) The form of the 
Salmon is long and narrow, the snout pointed, and the cau- 
dal fin acutely forked ; the body of the Parr is thick and 
clumsy, the snout broad and blunt, and the caudal fin 
much less forked. The operculum of the Salmon is beau- 
tifully rounded at its posterior margin, with the basal line 
of union with the suboperculum much curved ; in the Parr 
this part is rather produced, with the line of union nearly 
straight. In the Salmon the maxillary is short and nar- 
row ; in the Parr it is longer and broader, particularly at 
the posterior free extremity. The teeth of the Salmon are 
long and fine, when recent, easily bent ; those of the Parr 
are shorter and stouter, and resist much greater pressure. 
In the Salmon the pectoral fin is short, not quite one-seventh 
part the length of the whole fish, with the fourth ray the 
longest the same fin in the Parr is very long, not quite 
one-sixth part the length of the whole fish, with the fifth 
ray the longest, giving a form to the fin totally different 
from that of the Salmon . (See Plate XXXIV.) The pec- 
toral, dorsal, and caudal fins in the Salmon are black ; 
those fins in the parr are dusky. The flesh of the Salmon 
is delicate and pinkish, the bones rather soft, and the coats 
of the stomach thin and tender ; the flesh of the Parr is 
white and firm, the bones stout and hard, and the coats of 
the stomach and intestines thick and tough. 

It is generally supposed that those small fish from four 
to five inches in length, which are found so plentiful' in 
many rivers during the autumn months, and which are 
marked on the sides with from ten to eleven transverse 
dusky bands, and a black spot on each gill-cover, are either 
all parrs or the young of the salmon. But from a minute 



300 


FISHES OF THE FIRTH OF FORTH 


examination of several hundred of these fish taken in vari- 
ous rivers in England and Scotland, I am induced to con- 
sider them as not all of one species, but the young of vari- 
ous species or varieties of migratory trout, in company with 
the young of the salmon, with the Salmo salmulus or parr, 
and with different varieties of the common fresh-water 
trout ; all of which have received the names of Hcppers, 
Brandlings , Samlets , Fingerlings 3 Gravellings , Laspings, 
Shirlings , and Sparlings . 

The parr is said to be an abundant species in all the clear 
running streams in England, Wales, and the north of Scot- 
land ; but in the last-named country it begins to decrease, 
so as to become comparatively rare towards the north* Sir 
William Jardine, whose authority stands high as a natu- 
ralist, and who is known to have devoted much attention 
to the natural history of the fresh- water fishes, states a that 
the difference of opinion among ichthyologists, or rather 
the difficulty which they appear to have in forming one, 
whether this fish is distinct, or only the young of some 
others, has rendered the solution of it interesting. The 
greatest uncertainty, however, has latterly resolved itself into 
whether the parr was distinct, or a variety, or young, of the 
trout, 8 . fario ; with the migratory salmon it has no con- 
nection whatever/’ 

“ Among the British Saknonida ?, thereris no fish whose 
habits are so regular, or the colours and markings so con- 
stant* , It frequents the clearest streams, delighting in the 
shallower fords or heads of the streams, having a fine gra- 
velly' bottom, and hanging there in shoals, in constant, acti- 
vity, apparently day and night. It takes any bait at any 
time with the greatest freedom ; and hundreds may be 
taken when no trout, either large or small, will rise, 
though abundant among them. That part of its history 
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only 'which is yet unknown is the breeding. Males are 
found so far advanced as to have the milt flow on being 
handled ; but at that time, and indeed all those females 
which I have examined, had the roe in a backward state : 
and they have not been, discovered spawning in any of the 
shallow streams or lesser rivulets, like the trout. 

“ In the markings they are so distinct as to be at once 
separated from the trout by any observer. The row of 
blue marks which is also found in the young trout, and in 
the young of several Sahnonidce , in the parr are narrower 
and more lengthened. The general spotting seldom ex- 
tends below the lateral line, and two dark spots on the gill- 
cover are a very constant mark. On a still closer compari- 
son between the young trout and parr of similar size, the 
following distinctions present themselves : — The parr is al- 
together more delicately formed ; the nose is blunter ; the 
tail more forked, but the chief external distinction is in the 
immense comparative power of the pectoral fin ; it is larger, 
much more muscular, and nearly one- third broader; and 
we at once see the necessity for this great power, when we 
consider that they serve to assist in almost constantly sus- 
pending this little fish in the most rapid streams. Scales of 
the parr, taken from the lateral line below the dorsal fin, 
were altogether larger, the length greater by nearly one- 
third, the furrowing more delicate, and the form of the ca- 
nal not so apparent, or so strongly marked, towards the ba- 
sal end of the scale. The greater delicacy of the bones of 
the parr is still kept up very distinctly. The operculum 
forming the posterior edge of the gill-cover is much more 
rounded than in the trout, approaching in this respect to 
the salmon ; in the trout the lower part is decidedly angu^ 
lar. The interoperculum in the parr is longer and nar- 
rower, The maxillary bone is broader at the posterior cor- 
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"ner, but much shorter in the parr; the vomer is much 
weaker ; the bones or rays of the gill-covers are longer and 
much narrower than those of the trout. The teeth of the 
parr are smaller ; the bone of the tongue longer, weaker, 
and not so broad ; the under jaw much weaker, and the 
distance between the two sides of the under jaw, in the 
parr, about one-third less. These are the most conspicu- 
ous distinctions* but every bone varies ; and not in one only, 
but in many specimens which I have lately examined, the 
distinctions were the same, and at once to be perceived* In 
this state, therefore, I have no hesitation in considering the 
parr not only distinct, but one of the best and most con- 
stantly marked species we have, and that it ought to re- 
main in our systems as the Salmo Salmulus of Ilay. T> * 

“ Dr Heysham, at different times and seasons opened 
and examined three hundred and ninety-five parrs, or sun- 
lets as they are called at Carlisle, and found one hundred 
and ninety-nine males, and one hundred and ninety-six fe- 
males and J. C. Heysham, Esq. sent Mr Yarrell a speci- 
men measuring seven inches in length, having both lobes of 
roe in a forward state. 

c ‘ It is the opinion of Dr Heysham of Carlisle, that the 
old samlets begin to deposit their spawn in December, and 
continue spawning the whole of that month, and perhaps 
some part of January. As this season of the year is not 
favourable to angling, few or no observations are made du- 
ring these months. As soon as they have spawned, they 
retire, like the salmon, to the sea, where they remain till 
the Autumn, when they again return to the rivers. The 
spawn deposited by the old samlets in the sand, begins to 
exclude the young or fry according to the temperature of 
the season, either in April or May, The young samlets 

* Sir William Jardine, Bart., Edin. New Phil Jour. Jan. 1835, 
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remain in the rivers where they were spawned during the 
whole of the spring, summer, and autumn, , and do not ac- 
quire their full size till the autumn, about which time the 
old ones return from the sea. Hence it is evident that, al- 
though there are samlets of various sizes in the spring and 
fore part of the summer, there will be no very large ones 
till the autumn, when the young ones have nearly acquired 
their full size, and the old ones have returned to associate 
with their offspring. If the weather be mild and open in 
January and February, samlets are taken when retiring to 
the sea with empty bellies, and in a weak emaciated condi- 
tion. In short, we see samlets of various sizes ; we see them 
with milt and roe in various stages, and we see them per- 
fectly empty ; all which circumstances clearly prove that 
they are a distinct species,*’* 

It has often been asserted, in corroboration of the parr 
bein£ the young of the salmon, that numbers are to be ta- 
ken below the falls of the Clyde, but none above it. '.Last 
summer I had an opportunity of examining several dozen 
of these fishes, which were taken below the falls, in the 
month of July, and not a parr ( S. salmulus ) was among 
them ; all proved to be the young of the migratory trout, 
with the exception of three which were the young of the 
salmon, V . % 

Practical fishermen, from not being acquainted with the 
characters by which the parr is distinguished from its con- 
geners, have frequently confounded it with the young of 
the salmon, the bull-trout , the salmon-trout , and the com- 
mon fresh-water trout ; all of which, during the autumn 
months, very much resemble each other in their external 
markings. . . 

There is still great doubts as to the parr being a migra- 
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tory species, since no instance has been recorded of its cap- 
ture in the sea, Nor does it appear to me to be so com- 
mon a fish as is generally considered. Its habits require 
further investigation. 

Salmo fario.*-— The Common Trout. 

Specific Characters. — Vomerine teeth extending the whole way ; 
middle ray of the tail more than half the length of the longest ray in 
the same fin ; body marked more or less with red spots. (See Plate 
XXX.) 

Description* — From a specimen one foot in length. Head one-fifth 
of the whole length, caudal fin included ; depth under the dorsal 
less than the length of the head. Colour of the hack dusky inclin- 
ing to olive, sides lighter ; belly yellowish ; sides above the lateral 
line marked with about fifty dark round spots ; below the line about 
ten, surrounded by a pale circle ; lateral line with eight red spots, 
which are more conspicuous on the caudal half of the body ; pecto- 
rals yellowish, the remaining fins dusky ; dorsal spotted, with the 
summits of the second, third, fourth, and fifth rays white, and an 
oblique black band beneath ; the first ray of the anal fin white, with 
the four following ones, marked like those of the dorsal ; gill-cover 
marked with five or six dark round spots (colour and spots very va- 
riable). First dorsal fin placed half-way between the point of the 
snout and a little beyond the fleshy portion of the tail ; the first two 
rays simple (there .are generally three simple rays in the trout and 
* salmon, but the first being so very small is not taken into considera- 
tion), the rest branched ; the fourth the longest, equalling the length 
of the long ray of the caudal fin ; the last considerably more than 
half the length of the fourth ; the eighth as long as the base of the 
fin. Adipose fin in a line immediately over the base of the last ray 
of the anal, and nearer the last ray of the dorsal than to the tip of 
the tail; caudal fin nearly even at the end (in young specimens more 
or less forked) ; the fourth ray of the anal fin the longest, nearly twice 
the length of the base of the fin ; the last ray half the length of the fifth ; 
all the rays branch except the two first which are simple ; fourth ray 
of the ventral fin the longest, equalling the length of the seventh ray 
of the dorsal; base of the ventrals in a lino under the last ray but 
five of the dorsal. Pectorals rounded, the fourth ray the longest, a 
very little longer than the long ray of the caudal fin ; the last ray 
but one half the length of the third. Basal line of the operculum ob- 
lique ; sutoperculum slightly produced behind (in some individuals 
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it is very marked) ; jaws nearly equal ; the posterior extremity of 
the maxillary reaching 1 beyond the orbit. Teeth sharp and stout, 
slightly curved inwards ; about thirty in the upper jaw, twenty-four 
in the lower, twelve on each palatine, ten on the vomer, and eight 
on the tongue. Scales small and adherent ; flesh white ; caeca forty- 
two,* Number of fin rays — 

1st D. 14 ; P. 13 ; Y. 9 ,* A. 11 ; C. 18 ; “ Vertebrm 56," 

Trout are liable to much variation as to colour ,* f which 
seems greatly to depend on the situation and the waters 
they are accustomed to inhabit. Thus if one of these fish 
be taken from a small burn, running over a peaty soil, 
shaded by high banks, or overhanging trees, it will be 
found almost invariably of small size, seldom exceeding the 
weight of half a pound ; with the head large in proportion, 
the belly, back, and sides, of a dark colour, and in some 
instances assuming a perfect black. If taken from a river 
overgrown with weeds, and flowing through a mossy dis- 
trict, it will be found marked with large black spots, placed 
in a pale circle, the back dark, and the sides shaded with 
green. But when newly taken from a translucent stream, 
which glides over a sandy or gravelly soil, it is found to be 
exquisitely beautiful ; the head and back of an olive brown, 
the spots clearly displayed, and the sides tinged with the 
most brilliant orange and gold. It is perhaps owing to these 
variations in colour, that many species of trout are said to 
exist. u One cause of the variation is the difference of food, 
and, according to every information we possess, those which 

• In those trout which inhabit highland streams, I have never found the 
number of ceeca to exceed forty-six, the average number being forty-two. 

•f See Observations and Experiments on the Colour of Fishes , by X)r Stark, 
in Edin. New Phil. Jour. Oct. 1830, p. 327. 

In the Tweed I have frequently observed a singular variety of trout, 
which is considered by the fishermen as the young of the bull-trout. Ge- 
neral length about eight inches ; vomerine teeth nine ; pectorals of an orange 
colour \ anal pure white ; anterior part of the dorsal with a dark hand (as 
in S.fario) *, and the extremity of the caudal fin is margined with black. It 
is found in the month of May in company with the you ri g of the migratory 
species. 

VOL. VII. U 
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feed on fresh- water shells, Gammari (screws, or fresh-water* 
shrimps as they are sometimes called), are of the most bril- 
liant tint, and also of the finest flavour, with a decided pink- 
ness in their flesh. Those feeding on the ordinary water 
insects are next in brilliancy and flavour, while such as live 
chiefly upon aquatic vegetables, are dull in colour, and of 
soft consistence.” 

The average growth of trout found in lowland streams, is 
from half to three-quarters of a pound ; occasionally they 
may be taken weighing a pound, but one a pound and a half, 
and from that to two pounds, is considered a prize to the 
angler/ We sometimes hear of trout being taken the weight 
of fifteen, twenty, and even five and twenty pounds, but. these 
are of rare occurrence. 

Trout deposit their ova in the shallows in the early part: 
of November, and when that operation is completed, they 
retire to deep water, where they conceal themselves during 
the colder months. 

' : TMs fish' is found in every burn and river entering the 
Firth of Forth, and' is extensively distributed over the 
whole of northern Europe. 

Salmo c«cifkr, # — This Locitlevkn Trout. 

Specific Characters. — V omerinc teeth extending the whole, way ; 
caudal fin lunate ; body without red spots. (Bet; Plate XXX.) 

Description* — From a specimen a foot in length. Head rather 
more than one-fifth of the whole. length ; caudal fin included ; depth 
between the dorsal and ventral firm less than the length of the head. 
Gill-cover produced behind ; basal margin of the operculum oblique ; 
preop erailum rounded; end of the maxillary extending back as far 
as the posterior margin of the orbit. Colour of the back deep olive- 
green sides lighter ; bellyiin dining to yellow ; pectorals orange, tip- 
ped with grey ; dorsal and caudal fins dusky ; ventral and anal fins 

* Salma Lcmnemi^ Walker ; Salma cmcifer , Parnell, The euea being 
more numerous in this species than in any of its congeners. 
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lighter; gill-cover with nine round dark spots ; body above the late- 
ral line with seventy spots ; below it ten ; dorsal fin thickly marked 
with spots of a similar kind ; anterior extremities of the anal and 
dorsal fins without the oblique dark bands which are so conspicuous 
and constant in many individuals of $. Fario. First dorsal fin placed 
half-way between the point of the upper jaw and a little beyond the 
fleshy portion of the caudal extremity of the body; all the rays 
branched except the two first ; the third ray the longest, equalling 
the length of the long caudal ray; the seventh as long as the base of the 
fin ; the last considerably more than half the length of the third* equal- 
ling the length of the middle caudal ray ; fin even at the end (in many 
specimens it is concave, with the last ray longer than the preceding 
one.) Caudal fin crescent shaped, the middle ray rather more than half 
the length of the longest ray ; third ray of the anal fin the longest, 
equalling the length of the fifth dorsal ray ; the last ray as long as 
the base of the fin, ventral fin equalling the length of the fifth ray of 
the anal ; the third ray the longest ; third ray of the pectorals equal- 
ling the length of the long caudal ray ; the last ray half the length 
of the fin. Teeth stout and sharp, curved slightly inwards; thirty- 
two in the upper jaw, eighteen on the lower; twelve on each pala- 
tine ; thirteen 6n the vomer; and eight on the tongue. Scales small 
and adherent, twenty-four in an oblique row between the middle 
dorsal ray and the lateral line ; flesh deep red; cseca eighty. Num- 
ber of fin rays — 

1st D. 12; P. 12; V. 9 ; A. 10 ; C. 19. 

This fish is considered by most writers on British ichthyo- 
logy to be identical with Salmo fario dr common trout, 
differing from it only in the colour of the flesh, and in hav- 
ing no red spots on the sides. It is true that food and sea- 
son may have a great share in diminishing or increasing the 
external markings and colour of the flesh;* but they can 
have no effect in shortening or lengthening the rays of the 
fins, or in adding numbers to the caecal appendages. 

The differences that exist between $. coecifer and 8. fario 
are very striking. The pectorals in S. cczcfer when expanded 

* James Stuart Menteath, Esq. of Closeburn, caught a number of small 
river trout, and transferred them to a lake (Loch Ettrick) where they grew 
rapidly ■, their flesh, which previously exhibited a white chalky appearance, 
became in a short time of a deep red, while their external appearance re- 
mained the same from the time they were first put in. 

U 2 
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are pointed, in S % fario they are rounded. The caudal fin in 
S.ccBcifer is 1 limited at the end ; in $. farm itis sinuous or even. 
S* cwcjfer has never any red spots ; S.Jhrio is scarcely ever 
without them. The caudal rays are much longer in emeifer 
than m fhrio, in fish of equal length. In S. ccedfer the tail- 
fin is pointed at the upper and lower extremities ; in S. Jar-in 
they are rounded. The flesh of 8, caedjir is of a deep red, 
that of S.Jhrio is pinkish and often white. The caeca! ap- 
pendages in S. ccecifer are from sixty to eighty in number ; 
in S.Jario , I have never found them to exceed forty-six. 

u Lochleven (of which the barren isle and now dismant- 
led castle are famous in history as the prison-place of the 
beautiful Queen Mary) has long been celebrated for its 
breed of trout. These, however, have fallen off of late con- 
siderably in their general flavour and condition, owing, it is 
said, to the partial drainage of the Loch having destroyed 
their best feeding ground, by exposing the beds of fresh- 
water shells, which form the greater portion of their food.”* 
They spawn in January, February, and March. The fish 
described does not appear to be peculiar to this loch, as J 
have seen specimens that were taken in some of the lakes 
in the county of Sutherland with several other trout, which 
were too hastily considered as mere varieties of S. farm. It 
is more than probable that the Scottish lakes produce seve- 
ral species of trout known at present by the mum* of S. 
fario , and which remain to he further investigated. 

Salmo uMBLA.f — The Northern Chare. 

Specific Characters. — V omcrine teeth confined to the anterior part ; 
body spotted with white or red ; axillary scale more than one-third 
the length of the ventrals. 

* Encyc. Brit. There are two or three varieties of S. fario in Lochleven 
with white and pinkish flesh, which are much inferior in, flavour to & emifar* 

t Salmo wmbla, Cuv., Tarr., Jen., S, alpinus , Penn., Alpine Charr , Case 
Charr. 
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Description , — F rom a specimen fifteen inches and a half in length. 
Head one-sixth of the whole length* caudal fin included ; depth of 
the body under the dorsal* equalling the length of the head ; basal 
line of the operculum oblique ; suboperculum very broad* slightly 
produced at its inferior posterior margin ; preoperculum sinuous ; 
jaws nearly equal. Colour of the back dark olive ; sides bluish-grey ; 
belly inclining to yellow ; dorsal and caudal fins dusky * ventrals red- 
dish ; pectorals tinged with grey ; sides spotted with white* more con- 
spicuous above the lateral line. (During the spawning season the 
back is umber-brown ; the sides greyish ; the belly* pectoral* ventral* 
and anal fins* bright crimson-red ** the first ray of the ventral and anal 
fins white ; the sides above and below the lateral line marked with 
red spots.) Dorsal fin situated half-way between the point of the 
upper jaw and the base of the middle caudal ray *• third ray the long- 
est* equalling the length of the pectorals ; the sixth as long as the 
base of the fin ; the last one-half the length of the fourth ; adipose fin 
rather small ; placed nearer the last ray of the dorsal than to the tip 
of the caudal fin. Tail forked* the middle ray one-half the length of 
the longest ray of the same fin ; anal fin shorter than the dorsal* the 
last ray the shortest* one-third the length of the fourth ; the sixth ray 
as long as the base of the fin * ventrals equalling in length the long- 
est ray of the anal ; axillary scale not half the length of the fin ; pec- 
torals pointed, the last ray about one third the length of the second. 
Teeth small and sharp in both jaws and on the palatines ; those on 
the vomer few in number and confined to the most anterior extremi- 
ty ; tongue with six teeth rather stouter than the others ; lateral line 
straight throughout its course ; scales small and adherent ; flesh red. 
Number of fin rays — 

1st D. 12; P. 12 ; V. 9 ; A. 12; C. 19, 

The usual weight of this species of Charr is about three 
quarters of a pound, although specimens have been occa- 
sionally taken weighing beyond two pounds. It is found in 
many of the lakes of England, Wales, and Scotland, and 
has received various names according to the intensity of the 
colours it presents at different periods of the year ; and even 
individuals taken at the same period are often found to 
vary excessively in this respect. Thus, “ six specimens 
of Charr were selected from a hawl of a net taken in Win- 
dermere on the l&th December a few seasons ago, exhibit- 
ing the following variations as to colour : — No. 1* ground- 
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colour of the body pale ashy-brown, somewhat lighter be- 
neath the lateral line ; sides richly marked with scarlet spots 
of different sizes ; the whole of the under surface from the 
pectorals to the tail brilliant scarlet ; fins margined ante- 
riorly with an opaque white stripe followed by a blackish- 
brown portion passing posteriorly into deep crimson ; tail 
blackish-brown ; nose and front part of the head marked 
by a black spot ; dorsal fin of the same pale brown colour 
as the back, slightly inclining to blue. Apparently a male. 
No. % back brown, becoming gradually paler beneath ; 
abdomen and lower parts dingy white, tinged with bluish 
colour ; ventral arid anal fins margined with white, the re- 
maining parts flesh colour ; pectorals reddish-brown ; dor- 
sal and caudal fins blackish-brown ; sides marked with ob- 
scure pale yellowish-red spots. A male specimen, which 
apparently had spawned. No. 8, of a blackish-brown co- 
lour, somewhat silvery, paler beneath the lateral line, and 
passing into yellowish -white on the belly ; pectoral, ventral, 
and anal fins brown, tinged with red ; dorsal and caudal 
fins brownish-black ; upper part of the head of the same 
colour ; sides marked with numerous, very pale, almost co- 
lourless spots. No. 4 resembles the last described, but 
smaller in size ; these the fishermen named Geld-fish, full- 
grown and half-grown. No. 5 very dark, brownish- black 
upon the back and sides, becoming gradually paler beneath 
the lateral line ; pectoral, ventral, and anal fins distinctly 
margined anteriorly with opaque white ; the central por- 
tion of these fins brownish-black, and their interior margins 
flesh colour ; upper part of the head dark ; belly dingy red. 
No, 6 resembles the preceding, except that the under sur- 
face instead of being dingy red, is pale reddish-white ; ven- 
tral and anal fins reddish-brown, margined 'anteriorly with 
white ; pectorals reddish-brown ; dorsal brownish-black ; 
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both these specimens are marked on the sides with obscure, 
pale reddish spots. These two fish were what the fisher- 
men called Case Charr ( Salmo alpinus) male and female,, 
yet The pectoral, ventral* and anal fins of the former, and 
the ventral and anal fins of the latter sex were conspicuously 
margined with white, although that character is usually re- 
garded as distinctive of the torgoch or Red Charr”? 

I# is the^ opinion of M. Agassiz that the Salmo umbla , S, 
alpinus , & salvelinus, and S. salmarmus of Linnaeus, are all 
the same fish, differing only, as regards colour ; and Pen- 
nant states that, on the ' closest examination, he could find 
no specific 'differences between the Bed Charr, the Case 
Charr, the Gelt Charr, and Silver Charr of the northern 
lakes. 

The Northern Charr, in the months of November and 
December, leaves the deep waters and ascends the tributary 
streams to deposit its spawn in the shallows, when numbers 
are taken with the net at the very time when their preserva- 
tion ought to be the most strictly attended to, and when, in 
truth, they begin to fall off* in their condition. From their 
great unwillingness to take a fly, they offer but little diver- 
sion to the angler, except to those who are in the habit of 
skilfully using the minnow, when as many as two dozen 
have been taken in a day by a single rod. According to 
Sir William Jardine their food seems to be minute Enta- 
mostraca. A few - specimens, are occasionally taken in Loch- 
leven when dragging the net for trout, 

Salmo umbla is distinguished from S*Jhrio, S. ccecifer , S. 
salmulnS) and S« i trutta, by having the anterior part of .the 
vomer only; armed with teeth ; and from S, eriow and S. 
salar , by the body being marked with red, or white spots. 
There are many other distinguishing characters, but these 

* Art. Ichthyology, Encye, Brit. 
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are the most prominent. In what specific characters the 
S. umbla differs from the Welsh Charr of Yarrell I am not 
at present prepared to state. Mr Jcnyns appears to have 
placed reliance on the position of the dorsal fin as a charac- 
ter in the Welsh Charr. He states that it is situated ex- 
actly in the middle of the entire length ; but, judging from 
Mr Y arrell’s figure of the fish, the dorsal fin is placed half- 
way between the tip of the upper jaw and the base offthe 
middle caudal ray, like that observed in the Northern Charr. 
According to Mr Yarrell the chief differences which exist be- 
tween the two Charrs are these, that “ the Northern Charr 
is an elegantly-shaped slender-bodied fish, with fins of small 
comparative size ; whereas the Welsh Charr is a short fish, 
considerably deeper for its length, with very large fins, the 
eye and gape are also much larger than in the Northern 
Charr. 1 ’ 


Genus OSMERUS . — Branchiostegous membrane with 
eight rays only ; anal fin with more than fourteen rays ; 
gape large ; teeth long and sharp ; intestinal canal without 
caeca. 


OSMKEUS EPEEI.ANUS.*' — TlIE Sl’EEMNG. 

Specific Characters, — Vomerine teeth confined to the anterior extre- 
mity ; under jaw longest. 

Description. — From a specimen eight inches in length. Head one- 
fifth of the whole length, caudal included ; depth of the body under 
the dorsal fin less than the length of the head ; basal line of the oper- 
culum rather oblique ; suboperculum slightly produced behind at its 
superior posterior margin; preopercnlum approaching to angular; 
under jaw the longest ; the extremity of the maxillary extending 
back as far as the posterior margin of the orbit. Colour of the back 
as far as the lateral line, dusky green ; sides marked with a metallic 
grey band, extending from the upper part of tho gill-cover to the 

* Osmerus eperhnus , Cuv., Flem., Yarn, Jen. Salmo eperlanm, Hi mi,, 
Penn,, Bon, Smelt, Sperling. 
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base of the tail ; belly, cheeks, and gill-covers, silvery- white ; pecto- 
ral, ventral, and anal fins light straw-colour ; dorsal and caudal pale 
ash-green. First ray of the dorsal fin arises exactly half-way between 
the point of the upper jaw and the base of the middle caudal ray ; 
the first two rays simple, the rest branched, the third the longest, 
equalling the length of the long caudal ray ; the last ray the shortest, 
one-half the length of the fourth ,* the last but three equalling the 
length of the base of the fin ; adipose fin situated in a line over the 
last ray but three of the anal, and half-way between the base of the 
last ray of the dorsal and end of the middle caudal ray ; tail-fin 
deeply forked, the middle ray not half the length of the longest ray 
of the same fin ,* third ray of the anal the longest, being as long as 
the base of the fin ; the last ray half the length of the fourth ; ven- 
trals commencing in a line under the second ray of the dorsal, the 
second and third rays the longest, being as long as the fourth ray of 
the dorsal ; pectorals equalling the length of -the ventrals ; teeth 
small and sharp in both jaws, those in the upper jaw much the finest ; 
two rows of teeth on each of the palatines, but none on the vomer, 
except two or three very long ones placed on the most anterior extre- 
mity ; tongue furnished with a number of teeth, those in front large, 
and slightly bent inwards, those behind small and fine ; eyes mode- 
rate, situated nearer the posterior margin of the preoperculum than 
to the point of the upper jaw ; scales large (Jenyns states they are 
minute), sixty-four forming the lateral line, and six in an oblique 
row between it and the base of tlie dorsal fin. Intestinal canal with- 
out csecal appendages. The fish emits the smell of green rushes. 
Number of fin rays — 

1st D. 10 j P. 12 ; V. 8 ; A. 15 ; C. 19. 

It is stated by Pennant that the Smelt inhabits the seas 
of the northern parts of Europe, and that it is found as far 
south as in the Seine. As a British fish, Mr Yarrell sayp, 
<c it appears to be almost exclusively confined to the eastern 
and western coast of Great Britain, and that he is not aware 
of any good authority for the appearance of the true Smelt 
between Dover and the Land’s End. The fish called Smelt 
and Sand-smelt along the extended line of our southern 
coast, is, in reality, the Atherine.” 

a On the eastern side of our island the Smelt occurs in 

%■ 

the Tay, in the Firth of Forth, in the Ure on the York- 
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shire coast ; it is taken in abundance in the Humber, and on 
the Lincolnshire coast, in the Thames, and the Medway. On 
the western side, the Smelt is taken in the Solway Firth, and 
may be traced as far south as the parallel line formed by 
the Mersey, the Dee, the Conway, and Dublin Bay.* 

In the Firth of Forth, in the neighbourhood of Alloa, the 
Smelt, or Sperling as it is there named, is taken in great 
numbers, especially towards the fall of the year. From 
November till January, those then taken are generally of 
small size, seldom measuring more than from four to six 
inches in length, but after that time to the end of March, 
the larger ones make their appearance and the young ones 
disappear ; and it is from this circumstance that two spe- 
cies are said to exist, which, in reality, are the same, differ- 
ing only in size. It is very seldom that specimens are 
found more than ten inches in length, although Pennant 
mentions having seen one thirteen inches long, and which 
weighed half a pound. In the month of March these fish 
ascend the Forth in large shoals to deposit their spawn in 
the fresh water ; this they shed in immense quantity about 
two miles below Stirling Bridge, when at that time every 
stone, plank, and post, appear to be covered with their yel- 
lowish-coloured ova. The young, from three to five inches 
in length, can be taken at Alloa throughout the summer 
months, but the larger specimens are only met with during 
the season of spawning. The Sperling is much esteemed 
as a luxury for the table, and numbers are sent to the Edin- 
burgh market where 'they receive a ready sale. Their fa- 
vourite food seems to be small shrimps. 

' The most important character which distinguishes Qme* 
rns cperlanus from the genus Salma, is in having no avail 
appendages, whereas the caeca in that genus are very nu- 
merous. 
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Family IV. CLUPEIDJE. — Dorsal fin one; no adi- 
pose fin ; intestinal canal with caeca. • 

Genus CLUPEA . — Vomer and tongue furnished with 
teeth ; under jaw longest. 

Clupea harengus.* — The Herring. 

Specific Characters. — Dorsal fin placed exactly half-way between 
the point of the upper jaw* and the tip of the long 1 caudal rays ; 
ventrals situated under the dorsal. (See Plate XXXV.) 

Description . — From a specimen eleven inches in length. Head, 
measuring from the point of the lower jaw, when opened, to the pos- 
terior margin of the gill-cover, nearly one -fifth of the whole length, 
caudal fin included ; depth of the body under the dorsal equalling 
the length of the head. Dorsal fin placed exactly in the middle of 
the fish; the base of the first ray situated half-way between the 
point of the upper jaw and the end of the scaly portion of the body ; 
the fourth ray the longest, not quite equalling the length of the base of 
the fin ; the last ray exactly one-half the length of the eigfith ; all the 
rays branched except the three first, which are simple^ caudal fin deeply 
forked, the middle ray about one-third the length of the longest ray. 
First ray of the anal fin arises mid-way between the origin of the ven- 
trals and the base of the middle caudal ray ; the third ray the long- 
est, about half the length of the base of the fin ; ventrals equalling 
the length of the sixth ray of the dorsal, and placed in a vertical line 
under the base of that ray ; pectorals pointed, of a triangular form, 
and about twice as long as the tenth ray of the dorsal. Colour of 
the hack, glossy blue; sides and belly silvery- white ; dorsal and 
caudal fins, dusky ; ventrals and anal, white ; under jaw tipped with 
black. Eyes large, placed nearer the point of the upper jaw than to 
the posterior margin of the operculum. Teeth very minute (Pennant 
states that the whole mouth is void of teeth) six or eight in a row on 
the most anterioFpart of each jaw, those on the lower jaw being longer 
and more perceptible ; vomer with a double row about sixteen in 
number ; each palatine with a single row somewhat smaller than 
those on the vomer ; tongue also armed with a number of teeth ar- 
ranged in three or four rows, with their points directed inwards. 
Maxillary large, broad, and thin, extending as far back as in a line 
under the middle of the eye ; basal line of the operculum oblique 


Clupea harenyus , Auctorum* Zool Bot . Mag. vol, j. Parnell. 
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and sinuous; suhopcrculuni slightly angular at its inferior posterior 
margin. Scales large, thin, and very deciduous, placed in fifteen 
rows between the dorsal and ventral fins ; lateral line not percep- 
tible ; csccal appendages about twenty in number. Most authors sup- 
pose that the belly of the herring is never serrated, at any stage of 
its growth, and which is said to form a good specific distinction be- 
tween it and the sprat ; but it will be found that this is not the case, 
for a herring less than six inches in length is as distinctly serrated 
on the belly, between the ventral and anal fins, as a sprat; of equal 
size ; and as the hewing increases in size so the sorra turns become 
obliterated, and by the time the fish reaches to the length of eight 
inches, the belly will be found to he no longer serrated, but cant* 
nated. The serratures can lie more evidently perceived when the ab- 
dominal scales are removed, which often project beyond the teeth, 
and prevent their points from being felt when the finger is passed 
from the anal, towards the pectorals. Number of fin rays-— 

I). 17 ; P. 16 ; V. 9 ; A. 15 ; C. 20 ; Vert. 56. 

The Herring is distinguished from the Sprat, in the dor- 
sal fin being placed exactly in the centre of the fish, that 
is, half-way between the point of the upper jaw and the end 
of the long caudal rays ; and in the base of the centrals 
being in a vertical line under the sixth ray of the dorsal 
fin ; in the Sprat the dorsal fin is situated nearer the tip 
of the tail-fin, than to the point of the snout ; and the ori- 
gin of the ventrals is placed a little anterior to the first ray 
of the dorsal fin. The Herring has fifty-six vertebra * ; the 
Sprat has but forty-eight. The scales in the Herring are 
arranged in fifteen rows between the dorsal and ventral 
fins; in the Sprat there are but seven rows in that posi- 
tion. 

The Herring is readily known from the Pilchard in the 
position of the dorsal fin. If the Herring be held up by 
the anterior rays of the dorsal fin, the head will he obser- 
ved to dip considerably ; whereas if the Pilchard be held 
up by the same part, the body preserves an equilibrium. 
The Herring very strikingly differs from the Whitebait, 
in colour; the hack of the Herring is of a dark glossy blue; 
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in the Whitebait that part is of a pale greenish ash colour ; 
the origin of the first ray of the dorsal fin in the Herring 
is situated exactly half-way between the point of the up- 
per jaw and the base of the middle caudal ray ; in the 
Whitebait the same fin is placed mid- way between the 
point of the upper jaw and the end of the middle caudal 
ray. 

Herrings enter the Firth of Forth about the end of De- 
cember or the beginning of January, and remain two or 
three weeks at the mouth of the estuary, before they at- 
tempt to ascend. This delay seems greatly to depend on 
the state of the weather, for in some seasons when it is mild 
and fine, they have been observed to swarm in the Firth off' 
Musselburgh, in the early part of January; whilst in the 
rough and stormy seasons they do not make their appear- 
ance on that part of the coast before the middle of February, 
and always disappear before the end of March. They seem 
to visit the Firth regularly every winter, and a season very 
seldom passes without a few being captured, and sent to the 
Edinburgh market. Some years they appear in much 
larger shoals than in others, the reason of which is not ac- 
counted for. In the year 1816, pilchards were taken in 
the Firth of Forth, in great abundance, when not a dozen 
herrings were seen during the whole winter. Since that 
time not a single Pilchard has been known to enter the 
estuary. 

“ The herring is in truth a most capricious fish,” says 
Dr MacCulloch, <c seldom remaining long in one place ; 
and there is scarcely a fishing station round the British 
Islands, that has not experienced in the visits of this fish the 
greatest variations, both as to time and quantity, without 
any accountable reason. In Long Island, one of the He- 
brides, it was asserted that the fish had been driven away 
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by the manufactory of kelp, some imaginary coincidence 
having been found between their disappearance and the es- 
tablishment of that business. But the kelp fires did not 
drive them away from other shores, which they frequent 
and abandon indifferently without regard to this work. It 
has been a still favourite and popular fancy, that they were 
driven away by firing of guns; and hence this is not al- 
lowed during the fishing season. A gun has scarcely been 
fired in the Western Islands, or on the west coast, since 
the days of Cromwell; yet they have changed their places 
many times in that interval In a similar manner, and with 
equal truth, it was said that they had been driven from the 
Baltic by the battle of Copenhagen. Before the days of 
guns and gunpowder, the Highlanders held that they 
quitted coasts where blood had been shed : and thus ancient 
philosophy is renovated. Steam-boats are now supposed to 
be the culprits, since a reason must be found. To prove 
their effect, Loch Fine, visited by a steam-boat daily, is 
now their favourite haunt, and they have deserted other 
lochs where steam-boats have never yet smoked. A mem- 
ber of the House of Commons, in a debate on a tithe bill 
lately 1 ' stated, that a clergyman having obtained a living cm 
the coast of Ireland, signified his intention of talcing the 
tithe of fish, which was, however, considered to be so utterly 
repugnant to the privileges and feelings of the finny race, 
that not a single herring lias ever since visited that part of 
the shore.” 

In June, July, and August, herrings are taken off the 
Dunbar and Berwick coasts in considerable number, from 
whence the Edinburgh market is abundantly supplied, 
when scarcely a single herring is to be seen higher in the 
Firth of a size worth the notice of the fishermen. 

Herrings are said to deposit their spawn towards the end 
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of October 3 and it is nearly three months previous 1 to this 
operation that they are found to appear on . our shores, 
when they become of so great national importance. 

The spawning of these fish in October only does not ap- 
pear to me To account for the number of small fry, two in- 
ches in length, that are . found in the Firth of Forth during 
the month of July ; and the young herrings that are taken 
from six to seven inches long in the month of February, 
mixed also with fry from two to three inches in length. 
When herrings are brought to the market in the first two 
months of the year, 1 have always found them full of 
spawn, and in the middle of March I have observed many 
very lank, with not a single ovum to be' seen in them. 
Hence it is not improbable that the same species of her- 
ring may spawn twice in the year, early in the month of 
March, and also towards the end of October. , . 

Pennant supposes that ‘the herring migrates to a con- 
siderable distance ; that they begin to appear first off the 
Shetland Islands, in April and May, and to divide into 
distinct columns from four to six miles in length, and three 
to four in breadth ; and that, after they have taken their 
circuit, they return again' to the Arctic Circle, where they 
recruit themselves after the fatigue of spawning. But it 
is more consistent to suppose, that the herrings approach 
our shores for the purpose of depositing their spawn like 
other fishes, and when this is accomplished, return again 
to the deep sea. Dr Knox considers the food of the Her- 
ring, while inhabiting the depths of the ocean, to consist 
principally of minute entomostracous animals; but it is 
certainly less choice (adds Mr Yarrell) in its selection 
when near the shore. Dr Neill found five young herrings 
in the stomach of a large female herring ; he has also known 
them to be taken by the fishermen on their lines, the hooks 
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of which were baited with limpets. Herrings feed on the 
roe of their own species and of other fishes. I have often 
found the young of the whitebait with small shrimps in 
the stomach of herrings when they were not in roe ; but 
when they are about to spawn, their stomachs (as is obser- 
ved in most other fishes at that period) appear as if empty, 
and destitute of any perceptible food. On the authority of 
Dr Fleming, the fry have been caught with a trout-fly. Sir 
William Jardine states, “ that, on the coasts of the West 
Highlands, herrings for many years past have been taken 
with the rod, the hook dressed with a white feather (generally 
from some of the gulls). Near Oban, and upon the shores 
of Mull and Jura, twelve dozen are sometimes taken by a 
single boat during the evening” 

CUJPEA PILCH A It 1) U S.* — THE PlLCHARD. 

Specific Characters. — •Dorsal fin exactly in the centre of gravity ; 
ventrals under the dorsal. 

Description . — “ From a specimen nine inches in length. Much 
resembles the herring, but rather smaller and thicker; length of the 
head, to the whole length of the fish, as one to five ; depth of the 
body equal to the length of the head; transverse thickness of the 
body equal to half its depth ; form of the head triangular, the upper 
surface flat; dorsal and abdominal lines slightly and equally con mx ; 
no perceptible lateral lino ; body across the back obtusely rounded ; 
lino of the abdomen smooth ; the edges of the scales of the two sides 
having a longitudinal groove from the branch iostego us rays to the 
vent, along which groove extends a row of scales of a peculiar shape ; 
the two long, narrow, lateral arms extending up each side under the 
scales, the shortest projection pointing backwards ; the scales of the 
body very large, deciduous, and ciliated at the free edge. The dis- 
tance from, the point of the nose to the base of the last ray of the dor- 
sal fin, and from thence half-way along the caudal rays, nearly equal ; 
the commencement of the dorsal fin is therefore anterior to the mid- 
■ die of the fish by the whole length of the base of the fin ; the first 
and second rays shorter than the third, which, is equal to the length 


Clupea pilchardm \ Auctomm. IHkhard , Gipsy Herring. 
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of the base of the fin ; these first three rays articulated, but simple ; 
all the other rays branched ; pectoral and ventral fins small, the lat- 
ter commencing in a line under the middle of the dorsal fin ; the 
axillary scales very long ; anal fin commencing half-way between 
the origin pf the ventral fins and the end of the flesh portion of the 
tail ; the first ray short, the second and the last two rays the longest ; 
tail deeply forked ; the scales at the end of the fleshy portion of the 
body extending far over the bases of the caudal rays, particularly 
two elongated scales above and below the middle line. Mouth small, 
without teeth, under jaw the longest ; the breadth of the eye one- 
fourth of the length of the head, and placed at rather more than its 
own breadth from the point of the nose ; hides yellowish- white ; 
cheeks and all the parts of the gill-covers tinged with golden-yellow, 
and marked with various radiating strise ; posterior edge of the oper- 
culum nearly vertical and straight ; upper part of the body bluish- 
green ; sides and belly silvery- white ; dorsal fin and tail dusky. The 
fin rays in number are — 

D*. 18; P. 16; Y. 8; A. 18; C, 19; Vert, ( Jarrell ) 

The Pilchard is become of late a very rare fish in the 
Firth of Forth, as well as along the whole eastern line of 
the Scottish shores ; yet, about thirty years ago, it was 
found in equal abundance in certain localities as the com- 
mon herring. A few are taken occasionally in the summer 
months on the Berwick and Dunbar coasts, but since the 
year 1816, no appearance of a Pilchard has been observed 
in the Firth of Forth. 

u The older naturalists considered the Pilchard, like the 
herring, as a visitor from a distant region ; and they as- 
signed to it also the same place of resort as that fish, with 
which, indeed, the Pilchard has been sometimes confounded. 
To this it will be a sufficient reply, that the Pilchard is 
never seen in the Northern Ocean, and the few that some- 
times wander through the Straits of Dover, or the British 
Channel, have evidently suffered from passing so far out of 
their accustomed limits. They frequent the French coasts, 
and are seen on those of Spain ; but on neither in consider- 
able numbers, or with much regularity, so that few fishes 

VOL. VII. X 
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confine themselves within such narrow bounds. On the 
coast of Cornwall, they are found through all the seasons 
of the year, and even there their habits vary in the different 
months. In January, they keep near the bottom, and are 
chiefly seen in the stomachs of ravenous fishes ; in March, 
they .sometimes assemble in schulls, and thousands of hogs- 
heads have in some years been taken in scans; but this 
union is only partial, and not permanent ; and it is not un- 
til July that they regularly and permanently congregate, 
so as to he sought after by the fishermen.*”* Mr Couch 
says, u In some years, at least, a considerable body of Pil- 
chards shed spawn in the month of May, perhaps in the 
middle of the Channel, where I have known them taken 
heavy with roe, in drift-nets shot for mackerel ; yet it seems 
certain that . they do not breed twice in the year, and that 
the larger body do not perform this function until October, 
and then at no great distance from the shore, I have known 
an equally great variation to occur in other fishes, which 
have in consequence visited us, and been in season, at; a 
time not expected by the fishermen." 1 They feed on small 
crustaceans animals, and the roe of their own and of other 
species of fishes. 

The Pilchard is easily distinguished from the herring) 
sprat, and whitebait , by the position of tire dorsal fin, If 
either of the three latter fish he suspended by the anterior 
dorsal rays, the head will be observed to dip considerably, 
whereas; if the Pilchard be suspended by (he same part, the 
body will preserve an equilibrium. ■ 

Clupea sPEATTtTs.f— T he Sprat. 

Specific Character .-—Base of the ventral fin placed a little ante- 
rior to the first ray of the dorsal (Bee Plate X XX?.) 

* Yarrell’s British Fishes. 

+ Cltijm spvaltns, Cuv., Yarr., .Ion. SprcC Carney tferriny, 
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Description, — From a specim en five Indies and a half in length. Head 
nearly one-fifth the whole length of the fish, tail-fin included ; depth of 
the body under the dorsal fin equal to the length of the head; ventral 
line rather more convex than that of the dorsal, especially in front 
of the ventrals ; gill-cover rounder at its posterior-inferior margin and 
slightly notched at its upper border ; eyes large and round, occupy- 
ing one-half the depth of the head, and situated half-way between 
the point of the lower jaw and the posterior margin of the opercu- 
lum; head on the summit flat, smooth and transparent, with a tri- 
angular reddish- coloured spot placed in a line over the posterior 
half of the orbit. Colour of the baek greenish with a shade of grey ; 
sides and belly silvery- white ; pectoral, ventral, and anal fins pure 
white; dorsal and caudal slightly dusky ; jaws tipped with black. 
Dorsal fin placed nearer the end of the caudal rays than to the point 
of the upper jaw ; the first ray very short, the second, third, and 
fourth gradually increasing in length, the fifth the longest in the fin, 
reaching, when folded down, to the base of the last ray, all the rays 
branched except the first five, which are simple ; caudal fin deeply 
forked, the middle ray not one-half the length of the longest ray. 
Third ray of the anal fin the longest, about one-third the length of 
the base of the fin, all the rays branched except the two first; ven- 
trals ff small, equal in length to the eighth ray of the dorsal, arising in 
a line a little in advance of the dorsal fin ; pectorals as long as the 
base of the anal fin. Teeth small and fine in both jaws, and few in 
number, situated on the most anterior part, more perceptible on the 
lower than on the upper jaw ; tongue furnished with fine teeth as well 
as the roof of the mouth ; under jaw the longest ; maxillary extend- 
ing back as far as in a line under the middle of tlie eye. Belly strongly 
serrated as far as the anal aperture, with thirty-three teeth, their 
points directing backwards. Scales large and very deciduous, placed 
in seven or eight rows between the dorsal and ventral fins ; axillary 
scales nearly half as long as the fin. (Mr Yarrell states, they have 
no axillary scales.) Number of fin rays — 

D. 17 ; P. 15 ; Y. 7 ; A. 18 ; C. 19 ; Vert. 48 ; Cmca about 12. 

Sprats are found to frequent the whole of the British 
coasts, but are observed to exist in much greater numbers 
on the central part of the eastern coast than elsewhere. 
They are found in the Firth of Forth throughout the whole 
of the year, and, like many small animals, appear very sus- 
ceptible of cold. During the warm summer months, they 
are seen sporting about in large shoals, in every part of the 
Forth, occupying a considerable extent of water, and caus- 

x 2 
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ing a ripple on the surface with their fins, while they be- 
come the principal food of many marine birds, which assail 
them in the water or prey on them from above. As the 
cold weather advances, these little fish are no longer seen in 
the lower part of the estuary, but are found to ascend the 
Firth to a considerable distance, and to select that part of 
the river where the fresh and salt waters mingle together : 
“ for it is a well-known law in chemistry, that when two 
fluids of different densities come in contact, the temperature 
of the mixture is elevated for a time in proportion to the 
difference in density of the two fluids ; owing to mutual pe- 
netration and condensation ; such a mixture is constantly 
taking place in the rivers that run into the sea, and the 
temperature of the mixed water is accordingly elevated.” 
In the year 1830, Sprats were remarkably abundant all 
over the British coasts, but more particularly on the coast of 
Kent and Essex, where they were taken in immense quanti- 
ties, so that they were sold at sixpence a bushel as manure for 
the land. The Sprat is generally considered as a delicious, 
well-flavoured, and wholesome fish, and is eaten in consider- 
able quantity in this country, both fresh and salted. Prior 
to the year 1836, it was of rare occurrence to see Sprats 
brought to the Edinburgh market, and when they did 
appear they were sold at the rate of twelve a-penny ; but. 
now, owing to the immense numbers that are taken in 
the Firth of Forth, they are enabled to he sold in the 
Edinburgh markets at a low price, and consequently form 
a cheap and agreeable food to many of the inhabitants. 
The most common size of a Sprat is from four to five in- 
ches in length ; yet it is observed occasionally to exceed six 
inches and a half, when it is named in the neighbourhood 
of Alloa the King of Garvies. Sprats spawn early in the 
month of March, and feed on small crustaceous animals. 
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The Sprat is easily distinguished from the herring, pil- 
chard, and whitebait, by the position of the ventral fins; 
in the Sprat, if a vertical line be dropped from the origin of 
the first dorsal ray, it will fall behind the base of the ven- 
tral fn ; whereas in the herring, pilchard, and whitebait, the 
ventrals are under the dorsal. 

Clutea alba.* — The Whitebait. 

Specific Characters . — Dorsal fin placed nearer the tip of the caudal 
fin than to the point of the upper jaw ; ventral fins under the dor- 
sal. (See Plate XXXY.) 

Description . — From a specimen two inches and a half in length. 
Occasionally specimens are found to measure the length of five inches. 
Shape of the body resembles that of the young herrings but rather 
more compressed, and of a deeper form. The head, in a specimen 
five inches long, not quite one-fourth the length of the whole fish ; 
in a fish four inches long, the head measures one-fourth of the entire 
length; in one two inches long, the head is more than one-fourth of 
the whole length. Colour of the upper part of the back, from the 
nape to the tail, of a pale greenish-ash ; sides, gill-covers, pectoral, 
ventral, and anal fins of a beautiful pure white ; dorsal and caudal 
fins straw-colour, minutely spotted with dark brown ; head, on the 
summit, in young specimens, marked with a large brown spot, which 
is divided anteriorly by a white line ; each orbit on the superior mar- 
gin tinged with black, as well as the posterior-inferior margin, but in 
a less degree. First ray of the dorsal fin commences exactly mid- 
way between the point of the upper jaw and the end of the middle 
caudal rays ; ventrals placed behind the third ray of the dorsal ; tail 
fin deeply forked, the middle ray being not quite half the length of 
the longest ray of the same fin ; pectorals pointed, pauch longer than 
the base of the anal fin. Scales thin, very deciduous, not so large 
as those of the sprat; under jaw the longest.; each jaw, on the an- 
terior part, furnished with a few small slender teeth, about six in 
number, placed in one row, which are more perceptible on the lower 
than on the upper jaw ; on the roof of the mouth, as well as on the 
tongue, are placed three or more rows of teeth, which can be easily 
felt by the assistance of the point of a fine needle. Mr YarrelJ says, 
the tongue of the whitebait has an elevated central ridge without 
teeth ; it is probable that a dried specimen was not examined, for, 
until in that state, it is almost impossible to perceive the teeth, in 


* Clupea alba* Yarr, 
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consequence of their extreme minuteness. This is a most important 
character, which at once removes it from the shad, which has the 
' tongue and roof of the mouth destitute of teeth. Number of fm 
rays— 

D. 17; P. 15; V. 9; A. 15 ; C. 20; Vert. 5(5 ; Cteca about 15. 

The Whitebait which isfound so plentifully in the Thames, 
and is so well known in the neighbourhood of London, as 
a delicate and well-flavoured fish, was supposed by natural- 
ists to be the young of the shad, until Mr Yarrell, in the 
Magazine of Natural History, proved it to be a distinct 
species. In many respects it differs materially from all the 
other British species of dupea, not only in specific charac- 
ters, but also in its habits, and is one as distinctly marked 
as any of its congeners. From the beginning of April to 
the end of September, this fish, according to Mr Yarrell, 
may be caught in the Thames as high up as Woolwich or 
Blackwall every flood tide in considerable quantity ; while 
during the first three months of this period, neither species 
of the genus Clupea of any age or size except occasionally a 
young sprat can be found. 

“ About the end of March, or early in April, whitebait 
begin to make their appearance in the Thames, and remain 
till the end of September, when they are no longer to be 
found in the river. In the months of June, July, and Au- 
gust, provided the weather be fine, immense quantities are 
consumed by visitors to Greenwich and Blackwall, where 
epicures of all orders assemble for a whitebait feast. The 
fishery for these fish is continued in the Thames frequently 
so late as September, and specimens of young fish of the 
year, from four to five inches long, are then not uncommon, 
but mixed, even at this late period of the season, with others 
of very small size, as if the roe had continued to be depo- 
sited throughout the summer.” 
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Tlie Whitebait is not, as it was formerly considered to be, 
peculiar to the Thames, as I have found it to inhabit the 
Firth of Forth in considerable numbers during the sum- 
mer months. From the beginning of July to the end of 
September they are found in great abundance in the neigh- 
bourhood of Queens ferry, and opposite Hopetoun House, 
where I captured, in one dip of a small net of about a foot 
and a half square, between two and three hundred fish, the 
greater part of which were whitebait of small size, not more 
than two inches in length ; the remainder were sprats, 
young herring, and fry of other fishes. 

In their habits they appear to be similar to the young of 
the herring, always keeping in shoals, and swimming oc-r 
casionally near the surface of the water, where they often 
fall a prey to aquatic birds, 

I have no doubt that the Whitebait will be found to ex- 
ist in the Firth of Forth, throughout the whole year, in 
considerable quantity, and that the fishermen would find it 
a new source of income, equal or superior to the sperling 
fishery, did they use the mode of fishing for whitebait that 
is practised in the Thames, But, in consequence of the 
large extent of the estuary, and of no means being used ex- 
clusively for the capture of these fish, we can form but a 
faint, "idea of the number that may. exist there. 

u The whitebait net. which is used in the Thames, is not 
large ; the mouth of it measures only about three feet 
across, but the mesh of the hose, or bag end of the net, is 
very small. A boat is moored in the tide-way, where the 
water is from twenty to thirty feet deep ; the tail of the 
hose, swimming loose, is from time to time brought into the 
boat, the end untied, and its contents shaken out . The 
wooden frame forming the mouth of the net' does not dip 
more than four feet below the surface of the water.*” In 
the Solway Firth, the whitebait is also found in great quanti- 
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ties in the months of June and July, but remain there 
disregarded, as their value as a dainty morsel does not ap- 
pear to be known in that quarter. The principal food of the 
whitebait seems to be a very minute species of shrimp, which 
is scarcely larger than a moderate sized flea. 

The Whitebait, four inches long, differs from the her- 
ring, sprat, and pilchard, of the same length, in the follow- 
ing characters ; — 

The herring has the dorsal fin placed half-way between 
the point of the upper jaw and the end of the long caudal 
rays, with the head nearly one-fifth the entire length of the 
fish. The whitebait has the dorsal fin much nearer the tip 
of the tail than to the point of the upper jaw, with the bead 
exactly one-fourth the length of the whole fish ; the body is 
more compressed, of a much lighter colour, and the belly much 
rougher under the pectorals, than is observed in the herring. 

The sprat has the origin of the ventral fins situated an- 
terior to a vertical line dropped from the first dorsal ray, 
with forty-eight vertebra ; the whitebait has fifty-six verte- 
brae, with the origin of the ventrals placed behind the third 
ray of the dorsal. In the pilchard, the dorsal fin is placed 
exactly in the centre of gravity ; in the whitebait it is much 
behind that point. 

The following is the mode adopted at Greenwich in the 
cooking of whitebait '.—Take a quantity of whitebait, put 
them on a napkin and throw a handful of fine flour with 
a little salt over them ; roll them about, by laying hold of op- 
posite sides of the cloth, until they become well covered with 
the flour. Acapacious pot of boiling hot lard being ready, the 
fish are to be taken up in successive portions by a skellet and 
thrown into the lard, from which they are to be removed to 
the dish for the table the instant they have acquired a pale 
straw colour. 
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Genus JLOSA. — Tongue and roof of the mouth desti- 
tute of teeth ; upper jaw with a deep notch in the centre. 

A nos a finta.* — The Twaxte Shad. 

Specific Characters. — Distinct teeth in the upper jaw; a row of 
dark spots along each side of the body. 

Description.— Fvom a specimen thirteen inches and a half long. 
The length of the head., that is, from the tip of the upper jaw to the 
posterior margin of the gill-cover, exactly one-fifth the whole length 
of the fish, caudal fin included ; depth of the body under the dorsal, 
rather more than the length of the head ; operculum rounded at its 
upper border, and nearly straight at its lower and posterior margin ; 
basal line rather oblique, directing towards the last ray of the dorsal ; 
suboperculum rather broad, slightly angular about the middle of the 
posterior border. Colour of the back dusky blue ; sides lighter, with 
green reflections,* belly silvery-white ; ventral and anal fins white; 
pectorals, dorsal, and caudal fins, dusky, the two latter minutely 
spotted with dark brown ; upper part of the gill-covers and head 
with beautiful yellowish-green reflections. Base of the first ray of 
the dorsal fin exactly half-way between the point of the upper jaw 
and the last ray of the anal fin ; the fourth and fifth rays the longest, 
equalling the length of the base of the fin ; the last ray one-half the 
length of the seventh, and rather longer than the two preceding ones, 
giving the fin at the free margin a slight concave appearance ; all 
the rays branched, except the first three or four, which are simple ; 
caudal fin deeply forked, the longest ray equal to the length of the 
head ; rays of the anal fin very short, the second and third the long- 
est, considerably less than than one-half the length of the base of the 
fin, the last two or three rays longer than the centre ones ; ventrals 
commencing in a line under the sixth ray of the dorsal ; pectorals 
rather small, and acutely pointed, the second ray the longest, equal 
to the length of the base of the dorsal fin ; under jaw the longest ; 
upper jaw with a deep notch in the centre; end of the maxillary ex- 
tending back as far as in a line with the posterior margin of the or- 
bit. Eyes rather small, the diameter of which is rather more than one- 
fifth the length of the head ; teeth very small, placed on the margin 
of the upper jaw only ; none on the vomer, palatines, or tongue ; 
lower margin of the maxillaries slightly roughened, but not a vestige 
of a tooth on the lower jaw in the specimens now before me ; scales 
large, very deciduous, extending half-way down the caudal rays ; 

* Atom finta , Cuv., Y arr. Clupea alosa, Linn., Penn,, Dan., Jen. Shad* 
Tu'aite Shad, 
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lateral line not perceptible ; a row of six round (lark spots along 
each side, in a line with the upper part of the gill-covers ; belly 
strongly serrated, with forty strong, sharp, teeth, extending from the 
interoperculum to the vent ; each ventral fin with an axillary scale, 
more than half as long as the fin itself. (Mr Yarrell says the ventral 
fins are without axillary scales.) Number of fin rays — 

D. 19 ; P. 1(1 ,- V. 9 ; A. 21 ; C. 19 ; “ Vert. 55." 

Shads inhabit the North Atlantic, the Mediterranean, 
and Caspian Seas. They form numerous troops in spring, 
ascend the large rivers to deposit their spawn, and, after 
this law of nature is accomplished, they return about 
the end of July again to the sea. The Severn is one 
of the rivers that affords this fish in great plenty ; it 
makes its first appearance there in May, and in some sea- 
sons much earlier. It is common in the Thames, in the 
months of June and July, when great numbers are taken 
by the fishermen below Greenwich. It is in general con- 
sidered a coarse, dry, and insipid fish. On the coast of 
Scotland, the T waite shad receives the name of Rock Her- 
ring. We observe this fish enter the Firth of Forth in to- 
lerable abundance towards the end of July, and dozens are 
then taken in the salmon-nets, at almost every tide ; but 
after August we lose sight of them until the following sea- 
son. These fish are occasionally salted and dried, and 
used as food when nothing better can he obtained. They 
ate very seldom brought to market. 

Ai.osa communis.#— Thk A luck Shad. 

Spedjus Characters .— Jaws without teeth ; sides without spots ; a 
lafge dusky spot behind the, upper part of the operculum . 

Description. From a specimen eighteen inches in length. Head 
one-fifth the whole length of the fish, caudal fin included ,* great- 
est depth of the body anterior to the dorsal fin, rather more than 
equalling the length of the head. Colour of the back and sides, 

* Atom communis, Cuv., Yurr. Ctupea Atom, Jen. 
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bluish-grey: belly silvery-white; dorsal and caudal fins dusky ; ven- 
trals, anal, and pectorals, pure white ; gill-covers with yellowish- 
green reflections when viewed in a particular light. First ray of the 
dorsal fin commencing exactly half-way between the point of the 
upper jaw and the base of the last ray of the anal fin, the third and 
fourth rays the longest, not quite as long as the base of the fin, the 
third ray when folded down reaches to the base of the last ray, the 
three first rays simple, all the rest branched, the last ray exactly half 
the length of the eighth ; the summit of the fin slightly concave. 
Caudal fin very much forked ; base of the anal fin about equal in 
length to that of the dorsal ; all the rays short, the third the longest, 
as long as the twelfth ray of the dorsal, the middle rays shorter than 
the lateral ones. Origin of the ventrals placed under the fifth ray 
of the dorsal ; pectorals pointed, the, second ray the longest, equal 
to the length of the base of the dorsal fin. Operculum rounded at 
its upper margin, and nearly straight at its posterior border ; sub- 
operculum broad and angular. Eye rather small, the diameter one- 
fifth the length of the head ; under jaw the longest, no teeth in either 
jaw, on the vomer, tongue, or palatines. Scales large, thin, and 
very deciduous, extending half-way down the caudal rays ; ventral 
fin with a long axillary scale ; lateral line very indistinct ; belly 
strongly serrated, with a number of strong teeth, extending from 
under the interoperculum to the anal aperture ; head flattened on its 
upper surface ; a large dusky spot behind the upper margin of each 
gill-cover; operculum roughened with a number of raised lines 
placed obliquely ; suboperculum perfectly smooth. Number of fin 
rays — 

19 ; V. 9 ; P. 15 ; A. 23 ; C. 19. 

This species of Shad is noticed by Pennant as sometimes 
to be taken the weight of eight pounds, but its more ge- 
neral size is from four to five pounds, whereas the Twaite 
shad is never found to exceed the weight of two pounds. 
The Allice Shad is said to be found in the Severn in greater 
numbers and in higher perfection than in any other river 
in Great Britain, and is esteemed a very delicate fish about 
the time of its first appearance, especially in that part of 
the river that flows by Gloucester, where they are taken 
by nets and usually sold dearer than salmon. Dr Hastings 
says, “ they generally make their appearance there in May, 
though sometimes in April. This, however, depends a 
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good deal upon the quality of the water ; if it is clear, they 
ascend early in spring, but if there happens to be a flood, 
they wait till the waters are restored to their former purity; 
and if they meet with a flood in their progress upwards, they 
immediately return and keep below Gloucester” in the 
Thames this fish is seldom met with ; and seems to bo of 
equally rare occurrence in the Firth of Fortin Two speci- 
mens only have fallen under ' my notice, one of which was 
taken in the salmon nets in the month of J one at Mussel- 
burgh, and the other was captured in a net along with her- 
rings, at the mouth of the* Firth, in the early part of Janu- 
ary* It is frequently reported that herrings of large size, 
measuring from twenty to twenty-four inches in length, are 
occasionally taken off the Dunbar and Berwickshire coasts, 
and which the fishermen name the Queen Herrings, but it 
is probable that the fish they allude to is the Allice Shad. 
Mr Yarrell states, that 46 both species of shads have great 
resemblance, except in size, to the herrings, and have been 
frequently called the mother of herrings. The large herrings 
of two feet in length, so called by Anderson and others, 
and said to occur in the Northern Seas, and among our 
Northern Islands, are no doubt to be considered as refer- 
ring to our shads.” 

The principal food of the shad seems to be small fishes 
such as sprats, whitebait, and young of the herring. 

The Allice Shad is distinguished from the Twaitc Shad, 
by having a large dusky spot placed behind the upper part 
of each gill-cover, and by the sides being without spots, and 
the jaws without teeth. The Twaitc shad lias from four 
to seven large dark spots on each side of the body, ar- 
ranged in a row parallel to the lateral line, and a number 
of minute teeth on the anterior margin of the upper jaw. 



THE COMMON COX). 


333 


II. SUBBRACHIALES. 

Ventral fins placed beneath the pectorals or nearly so. 

Family V. GADIDdE. — Eyes placed one on each side 
of the head ; ventrals separate, jugular ; jaws and front of 
the vomer armed with teeth.* 

Genus GADUS . — Dorsal fins three ; one barbule at the 
extremity of the lower jaw. 

Morrhua vulgaris. f — T he Common Cob. 

Specific Characters . — Lower half of the lateral line white ; first anal 
fin commencing' under the second dorsal. 

Description . — Common size from a foot and a half to two feet in 
length ; said sometimes to reach five, and to weigh seventy-eight 
pounds. Head in large specimens, rather more than one-fourth of 
the entire length ; depth of the body under the first dorsal frequently 
more than equal the length of the head. Colours liable to much va- 
riation ; the most common appearance, back and sides yellowish -grey 
spotted with greenish-aslx ; lower half of the lateral line broad and 
white ; all the fins dusky ; belly pure white. First dorsal fin com- 
mencing in a vertical line a little behind the base of the pectorals ; 
its form somewhat triangular ; fourth ray the longest, not quite as 
long as the base of the fin ; the rest rapidly diminishing in height ; 
the last very short, scarcely perceptible. Second dorsal commencing 
at a short interval from the termination of the first ; the fourth ray 
the longest, rather less than half the length of the base of the fin, and 
equalling the length of the seventh ray of the first dorsal ; the re- 
maining rays gradually diminishing, the last three more suddenly so. 
Third dorsal arises at a short distance from the last ray of the second 
dorsal, and ends near the short rays of the caudal ; fifth ray the longest, 
as long as, from the base of the first ray, to that of the eleventh of the 
same fin ; the last three rays very short, diminishing rapidly from the 
one preceding. Caudal fin nearly even at the end ,* last anal fin cor- 
responding to the last dorsal, and placed precisely under it ; first 

* Cuvier, says, u the teeth in this family are card-like and the caeca 
are numerous,” But these characters do not seem to hold good throughout 
the family, and, therefore, they are here omitted, the teeth in the hake are 
very long ; and the tadpole fish has no caeca. 

t Morrhua vulgaris, Ouv., Yarr. Gadus Morrhua Linn., Jen. 
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anal fin commencing in a line under the fifth raj of the second dor 
sal, and terminating under the last ray of the same fin ; the fifth ray 
the longest, being as long as the seventh ray of the first dorsal Vert- 
trals rather small and pointed, commencing a little in advance of the 
base of the pectorals ; the second ray much the longest ; pectorals 
nearly as long as the base of the first dorsal, and rounded at the in- 
ferior margin ; the fourth ray the longest ; both jaws, as well as the 
anterior part of the vomer, furnished with small sharp teeth, arranged 
-in several rows ; under jaw rather the shortest, with a barbule placed 
on the under surface of the anterior extremity. Gape large ; the 
maxillary extending back as far as in a line with the middle of the 
eye ; gill-opening large ; branchial rays seven ; lateral line commen- 
cing at the upper part of the operculum, taking a gentle curve pa- 
rallel to the line of the back as far as the commencement of the se- 
cond dorsal fin, where it runs for a short distance in an oblique di- 
rection as far as the tenth ray of the first anal, from thence proceed- 
ing straight to the base of the middle caudal ray. Scales small and 
adherent ; csecal appendages numerous. Number of fin rays— 

1st D. 13 ,* 2d 19 ; 3d 18 ; P. 20 ; V. 6 ; 1st A, 1 9 ; 2d W ; C* 28 ; 
“ Vert. 50 ” 

The Cod is an inhabitant of cold or temperate climates. 
It is particularly met with in that part of the northern At- 
lantic comprehended between the fortieth and sixty-sixth 
degree of latitude. It does not exist in the Mediterranean 
or other interior seas whose entrance' is nearer tb : the'^qUator 
than the fortieth degree. It appears to be almost entirely 
confined to the northern parts of the world. Few, however, 
are taken north of Iceland, baton the south and west coasts 
they abound, and they are found to swarm on the roast, of 
Norway, and off* the Orkneys and Western Isles, after 
which they decrease in numbers in proportion as we ad- 
vance towards the south. Cod are never found but in salt 
water, and remain habitually in the depth of the sea. They 
never ascend rivers, or even, generally, approach the shores 
except for the purpose of depositing their spawn* 

The Cod is very voracious, feeds on small fish of all 
kinds, more especially on herrings, and sprats, as well as 
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on mollusca, worms, and crustacea. Mr Couch has taken 
thirty-five crabs, none less than the size of a half-crown 
piece, from the stomach of one Cod. Its digestive powers 
are said to be very great, and under the influence of the gas- 
tric juice, the shell of the crab or lobster grows red, just as 
it does when under the action of boiling water, and that 
even before the flesh is one-quarter digested. The stomach 
of the Cod often affords a rich harvest to the naturalist. 

In the Firth of Forth, Cod are taken ail the year through, 
sometimes in tolerable numbers, from whence the Edinburgh 
market is supplied ; they are in best season in the month of 
February, and remain in excellent condition till the end of 
April. They begin to deposit their spawn in the months of 
May and J une, when they frequently ascend the Firth as far 
as Alloa, and are taken on their return in the salmon-nets in a 
very poor and lean condition. The spawn that is thus an- 
nually shed by one parent fish it is said, can give birth to nine 
millions three hundred and eighty-four thousand of young. 
The fry are observed in the month of August swimming 
about in company with sprats, whitebait, and herrings, from 
two to three inches in length, beautifully freckled with 
light brown and yellow. The growth of the Cbd fish is said 
to be remarkably rapid, though the degrees of its progres- 
sion ate not ascertained. From the month of J uly to the end 
of October the large Cod are observed to be long and thin, 
particularly those that are captured on sandy banks or in 
shallow water, being then of very light colour, with the 
muscle soft, unwholesome, and insipid to the taste ; the fish 
not having had time sufficient to recruit themselves after 
the fatigue of spawning. ‘ The best Cod are found in deep 
and rocky situations in the neighbourhood of the Isle of 
May and all around the mouth of the Firth. The dark 
variety of Cod generally known by the name of Rock or 
Red Cod, is considered as the firmest and sweetest fish. It 
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is found in very deep water, and feeds almost entirely on 
young Lobsters and Star-fish. 

Cod are observed to thrive better while under confinement 
than most of the species of the same family, and, in some 
instances* they are found improved by the change. Elias 
Cathcart, Esq. of St Margaret’s, near North Queensferry, 
has kept for some time a number of marine fishes in a salt- 
water pond of about two hundred feet in length, and five 
fathoms deep, in which the tide flows and ebbs twice in the 
day. The principal fishes preserved are cod, haddock, 
whiting, flounders, and skate, which are retained pri- 
soners by means of an iron grating, placed at that part of 
the pond which communicates with the Firth. They are 
fed by the keeper, with sprats, young herrings, and other 
small Ashes, besides, occasionally with the intestines of sheep, 
which the cod are observed to devour with avidity. All 
the fish appear to thrive well, especially the cod, which are 
found to be firmer in the flesh and thicker across the shoul- 
ders than those obtained from the Firth of Forth. 

The Cod when in season, is white, firm, and of most ex- 
cellent flavour. 1 ts flesh is capable of being preserved in 
a state fit for eating much longer than that of most other 
species of this class. “ Almost all parts of the Cod are 
adapted for the nourishment of man and animals, or for some 
other purposes of domestic economy. The tongue, for in 
stance, whether fresh or salted is a great delicacy ; the gills 
are carefully preserved to he employed as baits in fishing; 
the liver which is large, and good for eating, also furnishes 
an enormous quantity of oil, which is an excellent substi- 
tute for that of the whale, and applicable to all the same 
purposes ; the swimming bladder furnishes an isinglass not 
far inferior to that yielded by the sturgeon, the Iceland 
fishermen prepare large quantities of it, which in England 
sells for a high price ; the head in the places where the 
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cod is taken, -supplies the fishermen and their families with 
food. The Norwegians give it with marine plants to their 
cows, for the purpose of producing a greater proportion of 
milk. The vertebrae,, the ribs, and the bones in general are 
given to their cattle by the Icelanders. The lens are made 
into necklaces for children, and the ear-bones are often 
found in the possession of the curious. Even their intes- 
tines and their eggs contribute to the luxury of the table.”* 
Its fishing is consequently of great importance, as afford- 
ing subsistence and occupation to a numerous population. 

The Cod is easily distinguished from other British fishes 
by having three dorsal fins, the lower half of the lateral 
line white, and a barbule on the lower jaw. Mr Jenyns, 
not without good reason, has very justly omitted the Ga* 
dm Callarias of Linnaeus as a British species. 


Mqrrhua ^glefinus.— The Haddock. 

Specific Characters . — Lateral line black ; a large black spot on each 
side under the first dorsal fin ; first anal fin commencing under the 
second dorsal. 

Description . — Head, of a specimen two feet in length, one-fourth 
the whole length of the fish ; depth of the body rather less than the 
length of the head. Colour of the back dusky brown ; belly dirty 
white ; all the fins dusky, the dorsal, caudal, and pectorals rather 
more so ; lateral line black ,* between the base of the first dorsal and 
pectoral fins, a large dark spot, varying in size and intensity of co- 
lour in different individuals ; pupil large of a deep blue. First dorsal 
fin somewhat of a triangular form, slightly curved at the summit, com- 
mencing in a line over the base of the pectorals ; second ray the longest, 
reaching, when folded down, to the base of the third ray of the se- 
cond dorsal fin, the fifth ray as long as the base of the fin, the re- 
maining rays rapidly decreasing in height, the last very small. Se- 
cond dorsal fin commencing at a short interval from the termination of 
the first, the fourth ray the longest, about half the length of the base of 
the fin, the rest of the rays gradually decreasing; the last ray very short. 

* Griffith, Animal Kingdom. 

VOL. VII. V 
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Third dorsal fin arising’ close behind the second* the fifth ray the long- 
est* equalling the length of the eighth ray of the first dorsal* the sixth 
ray about half the length of the base of the fin* the rest of the rays gra- 
dually diminishing to the last but three* from thence more rapidly. 
Caudal fin slightly forked* the middle ray about one-half the length of 
the longest ray of the same fin. First anal fin commencing in a line 
under the fourth ray of the second dorsal* and ending a little behind 
the last ray of the same fin* the sixth ray the longest* about half as 
long as the base of the fin* the rest of the rays gradually decreasing* 
the last very short. Second anal corresponding in size to the third 
dorsal* and placed rather nearer the tail. Under jaw the shortest ; 
both jaws armed with numerous small sharp teeth, placed in many 
rows* as well as the front of the vomer. Eyes large ; gill-cover end- 
ing in a flattened point behind ; branchial rays seven ; under jaw fur- 
nished with a small conical barbule placed on the under and ante- 
rior part ; lateral line commencing over the operculum* taking a 
gentle curve half-way down the side* from thence running straight 
to the base of the middle caudal ray ** scales small and very ad- 
herent* pectorals pointed* fourth ray the longest; origin of the veil- 
trals placed in advance of the base of the pectorals* the third and 
fourth rays the longest* being as loifg as the seventh ray of the first 
dorsal ; csecal appendages numerous. Number of fin rays — 

1st D. 16 ; 2d D. 21 ; 3d D. 19 ; P. 20; V. 6; 1st A. 24 ; 2d A. 22 ; 
C. 25. fc Vert. 54” 

■ The Haddock like the Cod* is a northern fish, yet it has 
not been observed in the Baltic, or so far south as the 
'Mediterranean. It is taken all round the, British coasts, 
'but in much greater numbers on the eastern shores than 
elsewhere. Pennant states that shoals of Haddocks appear 
periodically on the Yorkshire coast, and about the 10th of 
December, on their first arrival, they form a bank or shoal 
three miles in breadth, and eighty miles in length, and that, 
on these occasions, they are so numerous that three fisher- 
men within the space of a mile may fill their boats twice 
.in a day. In stormy weather the haddock refuses every 
-kind of bait, and seeks refuge among marine plants in the 
deepest parts of the ocean, where it remains until the vio- 
lence of the elements is somewhat subdued. 
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; Some years ago haddocks were remarkably plentiful in 
the Firth of Forth , and found almost in every part of it, 
but of late, they have very much decreased both in size 
and number, and are now confined to the bay near Aber- 
lady and mouth of the Firth. The Edinburgh market is 
well supplied with these fish all the year through, but in 
the months of December and January they are more nu- 
merous, and in much better condition than at any other period 
of the year. They shed their spawn in the early part of 
March, and in the months of October and November the 
young are taken from four to six inches in length, when 
they are considered remarkably good. Haddocks are oc- 
casionally taken two feet and a half in length, but one of 
eighteen inches is reckoned more preferable for the table. 
These fish are preserved for use in a variety of different 
ways, and form the principal food of many of the lower 
inhabitants of Edinburgh. When smoked in a peculiar 
manner, they are known by the name finnan baddies, which 
are sold in small bundles and much used for the table. 
When simply dried they are called speldrings, and are con- 
sumed in a raw or uncooked state, though inferior to such 
as are preserved by the former mode. 

The quality of the flesh of the haddock varies according 
to the place in which these fish are found, their size, their 
age, their sex, and the period of the year. It is in gene- 
ral white, firm, wholesome, and well flavoured, but in every 
respect inferior to the cod. It feeds principally on Crus- 
tacea. 

The Haddock is easily distinguished from the cod at all 
times, by having a large black spot on each side of the 
body under the first dorsal fin. This singular spot tradi- 
tion assigns to the impression of St Peter’s finger and thumb, 
when lie took the tribute-money out of the mouth of a fish, 

y % 
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which is supposed to have been the haddock ; but, unfortu- 
nately for the legend, in the sea where that miracle was 
performed the haddock does not exist. 


Morrhua lusca.*— The Bib, 

Specific Characters*-— A dusky spot at the base of each pectoral 
fin ; first anal fin commencing under the middle of the first dorsal ; 
scales larger* 

Description . — From a specimen sixteen inches in length. Head 
one-fourth of the whole length, excluding the caudal I in ; depth of 
the body compared to tire whole length, caudal included, as one to 
three and a half. Colour of the back dusky brown, inclining to yel- 
low towards the sides ; belly dirty white ; all the fins dusky, becom- 
ing lighter at the base; caudal fin margined with black; a dusk v 
spot at the upper part of the base of each pectoral ; lateral line about 
the same shade as the body; first and second rays of the vent nils 
whitish ; eyes opaque. First dorsal fin commencing over the base 
of the pectorals, and reaching when folded down to the base of the 
fourth ray of the second dorsal, the first and second rays simple, the 
rest branched, the third the longest, the remainder rapidly decreas- 
ing m height, the sixth as long as the base of the fin, the last very 
small, scarcely perceptible. Second dorsal commencing at a short 
distance from the termination of the first ; the two first rays simple 
the fifth the longest, less than half the length of the base of the fin " 
the succeeding ones gradually decreasing, the last very short and fine* 
Third dorsal fin commencing immediately behind the second, the 
fifth ray the longest, the eighth half as long as the base of the fin, the 
last scarcely perceptible ; caudal fin even at the end; ventral fins 
rather small, placed a little before the base of the pectorals, the first 
two rays very much produced, the second rather the longest reach- 
ing to the fourth ray of the anal; pectorals when expanded some- 
what of an oval form, the fourth ray the longest, equalling the length 
of the first dorsal fin, all the rays branched except the first ; the 
twelfth ray half the length of the third, First anal fin commencing in a 
Ime under the middle of the first dorsal, and terminating under the first 
ray of the third dorsal, the first ray very small, the succeeding ones 
gradually increasing to about the fifteenth, the remainder gradually 
decreasing, the last three rather more suddenly, the middle my about 


Morrhua lusca, Yarr. Gadus lusaus , Jen., 
Pout, Whiting Pout, Blinds, Brassy. 


Penn., Flem,, Linn, 


Sib , 
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one-fourth the length of the base of the fin. Second anal fin com- 
mencing immediately behind theTirst and terminating at a short dis- 
tance from the caudal, corresponding in size and form with the third 
dorsal, hut placed rather farther back. Snout rounded and rather 
obtuse ; upper jaw the longest ; maxillary extending back to be- 
neath the middle of the orbit. Teeth in the lower jaw placed in one 
row, rather long and sharp, slightly curved inwards ; those in the 
upper jaw of a similar kind, rather more numerous, with a band of 
smaller teeth behind ; eyes large, covered with a loose thick mem- 
brane, giving a prominent appearance ; operculum of a triangular 
form, ending in a flattened point over the base of the pectorals ; gill- 
opening large; branchial rays seven; barbule at the extremity of the 
lower jaw placed underneath, about an inch in length, equalling the 
diameter of the orbit ; snout and cheeks of a metallic-grey appear- 
ance. Scales in the middle of the body large and closely imbricated ; 
those which cover a great portion of the dorsal, caudal, and anal fins 
are small, of an oval form, and very deciduous. Lateral line com- 
mencing at the upper part of the operculum, taking a sudden bend 
under the anterior portion of the second dorsal, from thence passing 
straight to the base of the middle caudal ray. Number of fin rays — 

1st D. 18 ; 2d D. 24 ; Sd D. 17 ; P. 15 ; Y. 6; 1st A. 81 ; 2d A, 
18 ; C. 25. 

The Bib is readily distinguished from the haddock and the 
cod, by the great depth of the body compared to the length ; 
in the length of the base of the first anal fin, which com- 
mences under the middle of the first dorsal, and frequently 
rather more in advance ; whereas in the haddock and cod 
this fin commences under the third or fourth ray of the se- 
cond dorsal It very much resembles the Morrhua minuta 
or Power Cod, particularly when from five to six inches in 
length ; but the latter fish is rather longer in proportion to 
its depth ; the anal fin is shorter with not more than twenty- 
six or twenty-seven rays, and commencing in a line behind 
the first dorsal. The Morrhua barhata , Gadus barbatus , 
and Asellus barbatus of authors are now considered by Mr 
Yarrell and Mr Jenyns as mere synonyms for the Morrhua 
Insca or Bib. 
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This fish* the Brassy of Scotland, I have frequently found, 
to exceed the length of seventeen inches, but the more 
common sixc is about a foot. It is taken on the east and 
west coasts of Scotland, on the coasts of Norway and 
Sweden, and in almost every part of the English shores, par- 
ticularly m those places where they are deep and rocky. Se- 
veral are brought to the Edinburgh market in the months 
of December, January, and February, when they are con- 
sidered best for the table, They are out of condition, in 
April, May, and June. In taste they are said to resemble 
the whiting, but are coarser in the flesh, and considered not 
so easy of digestion. The brassy is taken in the Firth 
of Forth principally near the Isle of May, with long lines 
set for cod and baited with mussels. It is seldom found as 
high up the Firth as Inchcolm, but when taken beyond 
that point, it is generally, thin and ill flavoured, not meet- 
ing with that abundance and variety of food which it finds 
in deeper and more rocky situations. 

' Genus MERIJNGUS. — Dorsal fins three; lower jaw 
without a barbule. 

Merlangus vulgaris .#— 1 This Whiting. 

Specific Characters. — Under jaw shortest; a black spot at the ba.se 
of the first ray of the pectorals ; caudal fin even at the end. 

Description .—From a large specimen twenty-three inches in length. 
Head about one-fourth of the whole length; depth of the body ’ra- 
ther less than the length of the head, or one-fifth the whole length 
of the fish. Colour of the back and sides reddish-brown, frequently 
with stripes of yellow ; belly white ; dorsal fins bluish, slightly dusky 
anal fins straw-colour, minutely freckled with pale brown ; caudal 
darkish towards the end ; a large dark spot at the base of the first ray 
of the pectorals; lateral line rather darker than the body ; pupils dark 

* Merlangus vulgaris , Cuv., Yarr., Idem. (Indus Merlangus, Feme, 
Linn,, Bon. 
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blue. First dorsal fin somewhat of a triangular form* commencing a 
little behind the base of the pectorals ; third and fourth rays the 
longest* about equalling the base of the fin ; first ray spinous* stouter 
than the rest ; the last very short and slender. Second dorsal com- 
mencing at a short interval from the termination of the first ; fourth 
and fifth rays the longest* about one- third the length of the base of 
the fin * the first stout and spinous ; the last very short and slender* 
and readily overlooked. Third dorsal longer than the first and ra- 
ther shorter than the second* commencing close behind the termina- 
tion of the latter* and ending at a short distance from the base of the 
short caudal rays ; fourth and fifth rays the longest, about half the 
length of the base of the fin ; the first stout and spiny ; the rest soft 
and flexible ; the last but three half the length of the seventh ; pec- 
torals moderate ; the fifth ray the longest* about equalling the base 
of the first dorsal fin ; all the rays soft and flexible except the two 
first which are simple ; the fourteenth ray one-half the length of the 
fifth ; first anal fin very long, commencing in a line under the last 
ray but five of the first dorsal* and terminating in a line under the 
first ray of the third dorsal ; the first ray very short ; the seven suc- 
ceeding ones gradually increasing in length ; the eighth one-fifth the 
length of the base of the fin ; the following twelve or fourteen of 
equal length ; the remainder gradually diminishing ; the last very 
short ; second anal fin commencing close behind the termination of 
the first* corresponding in shape and size to the third dorsal* but 
placed rather nearer the tail ; caudal fin even at the end ; ventrals 
small* situated before the pectorals ; second ray the longest. Under 
jaw rather the shortest* armed with a row of sharp teeth* with a few 
smaller ones at the base ; upper jaw with teeth of a similar kind* but 
the smaller ones more numerous and placed in two or three rows ; 
eyes round and moderate ; maxillary extending baek to beneath the 
anterior part of the pupil ; gill-opening large ; branchial rays seven. 
Lateral line commencing at the upper part of the operculum* taking 
a slight bend under the anterior part of the second dorsal* from thence 
passing straight to the middle ray of the tail. Scales on the back and 
abdomen very small* those down the middle of the. body consider- 
ably larger ; intervening membranes of the caudal fin covered with 
minute scales which are scarcely perceptible except when in a dried 
state ; caudal extremity of the body terminating in a point* Num- 
ber of fin rays — 

1st D. 13; 2d D. 22 ; 3d D. 20 ; P. 21 ; 1st A. 36 ; 2d A. 23 ; %&; 
0. 30 ; “ Vert. 55 ” 

The Whiting is distinguished from the cod, haddock? 
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and brassy, by having no barbule on the chin. It is known 
from the coalfish, the pollack, and green cock by the un- 
der jaw being rather the shortest ; in having a black spot at 
the base of the first ray of the pectorals ; and in the caudal 
fin being even at the end. 

The Whiting is esteemed one of the most delicate and 
wholesome fish we have, and is considered by many persons 
to be superior in flavour to the haddock or cod, either in 
the recent or salted state. It is universally distributed 
throughout the British coasts, but is found in greater 
abundance on the sandy than on the rocky parts, keeping 
generally in large shoals a few miles from land, January 
and February are the months in which this fish is found 
•most plentifully. It sheds its spawn in March when not 
far from shore, and is then easily taken with the net. The 
hook when baited with mussel it seizes with great avi- 
dity, and in this manner numbers are taken and brought 
to market, where they meet with a ready sale. In April, 
May, and June, they are out of condition, and ought not 
then to be made use of as an article of food, particularly 
by invalids, with whom the flesh is apt to create nausea and 
sickness ; but in December, January, and February, when 
the Whiting is in the best condition, no fish agrees better 
with weak stomachs, and is often retained when all other 
food has been loathed and ejected. A. Whiting about a foot 
in length is considered the best size for the table, and when 
boiled it proves the most wholesome. In the month of Au- 
gust, young Whitings are seen from three to four inches in 
length in pools left by the receding of the tide, in company 
with podleys, young cod, and other small fishes. Their 
food is principally mollusca and Crustacea. 
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MlO HI, ANGUS CAHBONAKI0S.* THJK CoAUFISH. 

Specific Characters. — Under jaw longest; caudal fin deeply forked; 
lateral line straight throughout. 

Description, — From a specimen a foot In length. Head one-fourth 
the length of the body, caudal fin excluded ; depth rather less than 
the length of the head. Colour of the back and sides dark grey ; 
belly dirty white ; dorsal, caudal, and anal fins dusky and minutely 
freckled ; ventrals white. First dorsal fin of a triangular form, com- 
mencing a little behind the base of the pectorals ; third and fourth 
rays the longest, equalling the base of the fin ; the first ray spinous, 
about half the length, of the second ; the last very short. Second dor- 
sal commencing at a short interval from the termination of the first ; 
third and fourth rays the longest, about half as long as the base of the 
fm ; the rest gradually decreasing in height ; the first ray simple, about 
half the length of the second; the remainder soft and flexible. Third 
dorsal commencing at a short distance from the last, and leaving a 
wide space between its termination and the short caudal rays ; the 
fifth ray the longest ,* the rest gradually decreasing in height ; the 
last about half as long as the fourth ; the ninth about one-third the 
length of the base of the fin ; caudal deeply forked, the middle ray 
not half the length of the longest ray of the same fin. Pectorals 
pointed, the fourth and fifth rays the longest, more than equalling 
the length of the first dorsal fin ; ventrals small, placed, in advance of 
the base of the pectorals, , First anal fin commencing in a line under 
the interval between the two first dorsals, and terminating rather be- 
hind the last ray of the second dorsal ; the fifth ray the longest, about 
one-third the length of the base of the fin ; the remainder gradually 
decreasing ip height; second anal corresponding with the third dor- 
sal, but terminating rather nearer to the caudal. Teeth small and 
fine, on© or two rows placed in the lower jaw and three or four rows 
in the upper jaw, and a few along the vomer ; under jaw the longest ; 
maxillary extending back to beneath the anterior margin of the or- 
bit. Lateral line commencing at the upper part of the operculum 
and taking a straight course to the base of the tail ; scales small and 
adherent., those covering the caudal fin very minute and of an elon- 
gated form. Number of fin rays — 

1st IX 12 ; 2d J). IB ; 3d IX 20 ; 1st A. 24 ; 2d A. 22; P. If) ; V. tf • 
0. 32, 

• Merlangm mrhnnurim , Yarn, .Jen., Cuv.„ Flew. Cladm mirhmmnm, 
Li mi,, Penn., Don, Caaljhh, Seithc \ Sillock, Grcy-lamL Black* Pollack, 
Mamting Pollack, Cornwall. 
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This fish varies considerably in colour according to its 
age. When young, about three inches in length, it is of a 
light grey on the back, with the ventral and anal fins mi- 
nutely spotted with dark brown ; when it increases to four 
inches, it is of a beautiful deep green on the buck, with the 
sides of a lighter tinge, the fins shaded with orange and 
closely freckled with brown; when it becomes a foot in 
length the back is dark grey ; and as the fish increases in 
size, the back and sides become darker, and at length as- 
same a deep black, with the belly of a dirty white. 

The Coalfish very much resembles the pollack in appear- 
ance, particularly when young. It is distinguished from it, 
however, at all ages, by having the lateral line straight 
throughout its course, and the middle portion of it when 
full grown, broad and whitish ; whereas the lateral line 
in the pollack takes a very perceptible bend under the ter- 
mination of the first dorsal* and never assumes a white ap- 
pearance, The Coalfish, when from four to five inches in 
length, from, the great resemblance it bears in colour to the 
Green Cod, has been occasionally confounded with it. The 
length of the under jaw, however, compared with the up- 
per, will at all times distinguish them. 

In all the northern seas and in the Baltic, the Coalfiah is 
said to abound ; nor does it appear to lessen materially in 
number as we proceed southwards, since, on the coast of 
Cornwall, four men with two boats and lines have been 
known to capture twenty-four hundredweight in a very 
few hours. The .*young of these fish, known by the name 
of' podleys , are very common in the Firth of Forth in the 
months of August and September, when they are sent to 
market in great numbers. The larger individuals seem 
to leave the Firth soon after they have spawned, and do 
not reappear until the following spring. In the Orkneys 
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they are said to form the great support of the poor. 
They inhabit deep and rocky situations, and are very vo- 
racious ; they take, a baited hook or an artificial fly freely, 
and afford excellent diversion to the angler., 

The growth of these fish in the early part of their exis- 
tence, appears to be rapid, in the early part of spring the 
spawn is deposited, and the fry are seen in June about two 
inches in length ; in August they are four inches ; in Sep- 
tember five, when they are considered a delicious fish for 
the table ; but as they grow older they get coarser, and are 
less in demand. They are frequently taken the length of 
three feet. 


'Meklanous pqllachius.* — The Pollack. 

Specific Characters *^- Under jaw the longest ; lateral line curved ; 
caudal fin slightly concave. 

Xte*oriptton *~- From a specimen two feet ten inches in length. Head 
about one-fourth of the whole length, caudal included. Depth of the 
body less than the length of the head. Colour of the hack and sides 
dusky green ; belly dirty white ; all the fins dusky brown. First dor- 
sal fin commencing in a line over the middle of the pectorals ; first 
two rays simple, the rest branched ; the third and fourth the longest, 
equalling the length of the base of the fin ; the remainder of the rays 
rapidly decreasing in height, the last very short. Second dorsal com- 
mencing at a short distance from the termination of the first ; first 
two, rays simple and stout ; the rest soft and flexible ; the third the 
longest, equalling in length the fifth ray of the first dorsal ; the re- 
mainder gradually diminishing ; the last very short ; the sixth about 
one third the length of the base of the fin. Third dorsal commencing 
at a short interval from the last, and ending not far from the short la- 
teral rays of the caudal ; the fifth ray longest, about half the length 
of the base of the fin ; the rest of the rays gradually decreasing ; the 
last very short ; caudal fin slightly concave at the extremity ; pec- 
torals pointed ; the fourth ray the longest, equalling the length of the 
base of the third dorsal ; vcntmls in advance of the base of the pec- 
torals ; the longest; ray about the length of the eighth ray of "tie first 
dorsal. .First anal fin commencing in a line under the posterior per™ 

, * Mertangm pollaehim , Yarr., Flem., Jen. Gadus Pollachius Linn., 

Penn., Don. Pollack ^ Whiting Pollack , Lythe. 
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tion of the first dorsal, and terminating rather behind the Iasi ray of 
the second dorsal ; the seventh my rather the longest ; the remainder 
gradually decreasing. Second anal corresponding to the third dor- 
sal. Teeth small and sharp, placed in one row in the lower jaw, and 
in three or four rows in the upper jaw, and a few on the vomer; un- 
der jaw considerably the longest ; maxillary extending back to be- 
neath the anterior margin of the orbit ; operculum ending in a strong 
blunt point. Lateral line curved from its origin to the third or fourth 
ray of the second dorsal, from thence running straight to the tail ; all 
the fins completely covered with very small elongated scales which 
are scarcely perceptible except when the fish is in a dried state ; 
scales of the body small and rather deciduous. Number of fin rays-* < 

1st D. 11 ; 2d I). 19 ; fid D* IT ; 1st A. 27 ; 2d A. 17 ; P. 10 ; V* 6 ; 

C. 30. 

The Pollack is distinguished from the whiting and the 
green cod, by the under jaw projecting beyond the upper. 
It is known from coalfish in the lateral line not being 
straight throughout, and in the caudal fin not being forked. 

This species of fish, although frequent in the Orkneys 
and Shetland Isles, and common along the eastern and 
southern shores of England, is acknowledged to be a rare 
visitant in the Firth of Forth, where seldom more than 
half a dozen are taken during the season, and those gene- 
rally of large size ; the young in this neighbourhood are 
seldom seen. It is found on the west coasts of England 
and Scotland, and along the shores of Ireland in tolerable 
numbers, but becomes less frequent as we approach the 
Northern Seas. The flesh as food is remarkably good, par- 
ticularly during tire winter months, and is considered but 
little inferior in quality to that of the whiting, being, white, 
solid, and easy of digestion. It spawns in February, after 
which it remains out of condition till May. The Pollack 
does not seem choice as to what it feeds on, and is easily 
taken with a baited line. It inhabits deep and rocky situa- 
tions, and seldom wanders far from land. 
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Mhulakgus virens.*- — The Green Cob, 

Specific Characters . — Jaws of equal length ; caudal fin deeply 
forked. 

Description .—From a specimen ten inches In length. Head about 
one-fourth of the whole length* caudal included ; depth of the body 
rather less than the length of the head. Colour of the back and sides 
of a light glossy green ; the belly silvery -white; dorsal* caudal* and 
anal fins* dusky green* minutely freckled with dark spots ; ventrals 
pure white ; sides irregularly marked with a number of small dark 
blue spots. First dorsal fin of a triangular form commencing in a* 
line over the middle of the pectorals ; the fourth ray the longest* 
equalling the length of the base of the fin* the remaining rays rapid- 
ly decreasing, the last very short; second dorsal commencing a 
little behind the termination of the first* the fourth ray the longest* 
the rest gradually decreasing, the last very short* scarce perceptible, 
the sixth about one-third the length of the base of the fin ; third dor- 
sal arising* at a short Interval behind the last* leaving a space between 
its termination and the caudal fin* the fourth ray the longest* about 
half the length of the base of the fin* the rest gradually decreasing* 
the last very small ; caudal deeply forked* the middle ray about half 
the length of the longest ray of the same fin ; ventrals small* about 
half the length of the pectorals ; third ray of the pectorals the longest* 
equalling the length of the base of the third dorsal fin ; anal fin com- 
mencing under the last rays of the first dorsal* and terminating rather 
behind the last ray of the second dorsal; seventh ray the longest* about 
one -third the length of the base of the fin* the remaining rays gra- 
dually decreasing, the last very small ; second anal corresponding 
with the third dorsal. Teeth small and sharp in both jaws* and a 
few on the vomer ; jaws of equal length ; maxillary extending back 
to. beneath the anterior margin of the orbit ; eyes moderate ; bran- 
chial rays seven. Beales of .the body small, deciduous* and finely 
striated* having somewhat of a granular appearance ; caudal fin 
covered with minute scales of an elongated form ; lateral line straight 
throughout its course. Number of fin rays — 

1st I). 12 ; 2d 1), 20 ; 3d 1). 19 ; 1\ U > ; V, 0 ; 1st A. 27 ; 2d A, 
19 ; 0 \ 88 . 

The Green Cod very much resembles in appearance the 
young of the coaifish, and has frequently been confounded 
with it. It is* however, of a much lighter green on the 

* Mertangm wrens, Yarn, Jen., Flem, Gatins mrem , Linn.* Penn, 
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back, and the jaws are of equal length ; in other respects 
the two fish are very similar. The pollack, when young, 
is likely to be mistaken for the Green Cod, but the former 
has the under jaw considerably the longest, and the lateral 
line taking a gentle curve over the pectorals. This fish 
does not appear to be so common a species as is generally 
supposed. It is said to inhabit the coast of Norway, and 
is found as far south as on the shores of Cornwall Dr 
Fleming says “ it is frequently taken in the .Firth of Forth 
during the summer C but of late, it has certainly become, 
in that locality, a scarce fish, as I have not been able to ob- 
tain above half a dozen examples for these last five years, and. 
those were taken with a hook, in the months of July and 
August, off the pier-head at Newhaven. It feeds on small 
marine animals, and its flesh is considered rather insipid. 

Genus M ERL U CIU S . — Dorsal fins two; no barbule 
at the chin. 

Merlucius vulgaris.*— 1 The Hake, 

Specific Characters. — Under jaw longest; pectorals dark. 
Description F rom a specimen twenty-one inches iu length. Head 
one-fourth the length of the body, caudal fin not included ; depth of the 
body considerably less than the length of the head. Colour of the 
back and sides dusky brown ; belly and anal fin dirty white ; dorsal 
and ventrals dusky ; lower portion of the pectorals ami caudal, nearly 
black. First dorsal fin of a triangular form, commencing in a lino 
over the bane of the pectorals ; the first my simple, nearly m long 
as the second, the third equalling the length of the base of the fin ; 
the remaining ray rapidly decreasing, the last very short 5 second 
'dorsal commencing a little behind the termination of the first, run- 
ning down the back to within a short interval of the short lateral 
rays of the caudal fin ; the first twenty-two rays of equal length, as 
long as the sixth ray of the first dorsal, the twenty- third to the twen- 
ty-seventh rapidly increasing : the remaining rays gradually diminish- 

* Merlucius vulgaris, Cuv., Yarr., Jen,, Flem. (Indus merlucius , Venn., 
Don. 
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tug, the ' last very short. Pectorals about the length of the base of the 
first ten, rays of the second dorsal, the fourth, fifth, and sixth rays 
nearly of equal length, giving a rounded form, to the end of the fin ; 
ventrals about as long as the pectorals, the fifth and sixth rays the 
longest, the first much shorter than the last ; the base in advance of the 
pectorals. Anal fin commencing in a line under the third ray of the 
second dorsal, and terminating rather behind the last ray of the same 
fin ; the first, second, and third rays gradually increasing in length, 
the folio-wing eighteen about equal height ; the twenty-seventh con- 
siderably the longest, the rest gradually diminishing, the last very 
short. Caudal fin rather shorter than the pectorals, and slightly 
concave at the end ; gape wide ; maxillary extending back to be- 
neath the middle of the orbit ,‘ under jaw the longest. Teeth long 
and slender, one row in each jaw with some short ones at the base, 
a few on the anterior part of the vomer ; operculum triangular, end- 
ing in a blunt point over the base of the pectorals. Lateral line 
taking a slight curve from its origin to beneath the third or fourth 
ray of the second dorsal, from thence passing straight to the middle 
ray of the caudal fin. Seales of the body moderate, fifteen in an, ob- 
lique row between the middle of the second dorsal fin and lateral 
line ; head covered with small scales as well as the caudal fin. 
Number of fin rays— 

1st I). 10 ; 2d D. 89 ; P. U ; V. 7 ; A. 37 ; C. 20. (Mr Yarrell 
enumerates only twenty-nine rays in the second dorsal, and twenty- 
one in the anal.) 

The Hake is at once easily distinguished from all the 
British species of this family, by having two dorsal fins 
and by having no harhule on the chin. In Mr YarrelFs 
work, /from an error of the press, this fish is stated to have 
a barbule on, the chin. 

The Hake is frequently taken the length of three and 
sometimes four feet, and is at all times considered a coarse 
fish. It is said to abound in the Atlantic Ocean, as well as 
in the Mediterranean Sea. Numbers are taken on the south 
and west coasts of England, and in the Bay of Galway on 
the west of Ireland ; but it is seldom met with on the east 
coast of Scotland. About two years ago, a single speci- 
men was taken in a stake-net, near Musselburgh, and sent 
to the Edinburgh market, where it appeared to be unknown. 
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The Hake is stated to be so plentiful on the Nymph Bank, 
off the coast of Waterford* that six men with hooks and 
lines have been known to take one thousand in the course 
of a night, besides a number of other fish. It is a very 
voracious feeder, and pursues herring, pilchards, and mac- 
kerel , with great avidity. It spawns in the early part of 
spring. Great numbers are sent to Spain in a dried and 
salted state, but seldom made use of in England, except 
by the poorer class of inhabitants, who find it a cheap ar- 
ticle of food. 

Genus LOTA, — Dorsal fins two ; a barbule on the chin. 

Lota molva.*- — The Ling, 

Specific Character#. — Upper jaw longest ; body dusky olive. 

Description. — From a small specimen fourteen inches in length. 
Head one-fifth of the whole length, flattened on the summit ; depth 
of the body considerably less than the length of the head. Colour 
of the back and sides dusky olive ; belly silvery- white ; first dorsal 
fm with a large dark spot on the posterior rays ; lower portions of 
the second dorsal and anal fins edged with white, with a dark hand 
beneath ; caudal fin barred with black, and margined with wluto ; 
First dorsal fin short, about one -fifth the length of the second, com- 
mencing over the posterior half of the pectorals ; the first three rays 
gradually increasing, the rest of equal height, except the last three, 
which decrease rapidly. Second dorsal commencing at a short in- 
terval from the termination of the first, and ending close to the short 
lateral rays of the caudal fin ; the rays in the three anterior thirds of 
the fin all of equal length, the succeeding ones gradually increasing ; 
the last eight or nine rapidly decreasing, giving the end of the fin a 
rounded form. Pectorals and ventral* of equal length, m long m 
the base of the first dorsal ; anal fin commencing under the tenth or 
eleventh ray of the second dorsal, and terminating in a line under the 
last ray but four of the same fin, with which it corresponds in form ; 
caudal fin rounded at the end. Jaws armed with a number of small, 


* Lotamotvai Yarr., Jen., Ouv. Gadusmaha^ Penn., Finn. Mdmm.it* 
garis, Flem. Asellus longrn , Will. 
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sharp, irregular teeth, as well as the anterior part of the vomer ; un- 
der jaw rather the shortest ; gape wide ; maxillary extending back 
to beneath the middle of the orbit ; operculum of a triangular form, 
ending in a point behind. The head, body, dorsal, anal, and caudal fins 
covered with small, elongated, adherent scales ,* lateral line taking a 
slight bend from its origin to beneath the commencement of the se- 
cond dorsal fin, from thence running straight to the end of the tail ; 
chin furnished with a long slender barbuie about the length of the 
dorsal rays. Number of fin rays — 

1st D.'u ; 2d I). 70 ; P. 17 ; V. 6 ; A, 60 ; C. 37. 

The Ling is a fish well known both in the recent and 
salted state, and is said to attain to the length of seven 
feet ; but the more ordinary size is from three to four 
feet. It is common along the English, Irish, and Scottish 
coasts, and, like the Cod and Hake, forms a considerable 
article of commerce. Large quantities are annually salted 
and dried, the greater part of which is exported to Spain. 
The liver of the Ling produces abundance of oil, which 
has been used in certain rheumatic affections, with ap- 
parent success. In the Firth of Forth, Ling are taken 
with lines, principally about the Isle of May, where they 
are found more plentiful than further up the estuary ; oc- 
casionally small ones are met with near Inchkeith, but 
scarcely ever above Queensferry. According to Pennant, 
when a Ling, is in season the liver is white, and abounds 
with fine flavoured oil ; but as soon as it is out of season, 
the liver assumes a reddish appearance, and affords no oil. 
The same is the case with the Cod and many other fishes, 
but in a less degree. In June, the Ling sheds its spawn, 
after which it remains out of condition till August, when 
it again becomes wholesome food, 

G knits MO TELL A . — Dorsal fins two, the first with slen- 
der rays, scarcely perceptible ; the second long, continuing 
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nearly to the base of the tail ; snout with b&rbuies* one on 
the chin. 

Motella vulgaris.*— The Tihiek-Beaedei) Kocklino* 

Specific Character.-*- Snout with two barhulcs, and one on the. chin. 
Description . — F roi n a specimen sixteen inches in length. Head about 
one-fifth of the whole length ; depth of the body much less (I mu the 
length of the head. Colour of the head, back, and sides, yellowish- 
brown, marked with a few large, irregular, dusky spots ; pectoral, 
dorsal, and caudal fins, brown ; belly, ventral, and anal Ons, pale 
dusky-yellow ; iridcs bright yellow. First dorsal fin, about an inch 
and a half in length, commencing over the base of the pectorals am! 
terminating in a line over the end of the fourth ray of the same fin ; 
the first ray much the longest and stoutest, the rest very fine, scarcely 
perceptible. Second dorsal arising at a short interval from the ter- 
mination of the first, and ending close to the short lateral rays of the. 
caudal fin ; all the rays nearly of equal height., about half the length 
of the middle ray of the pcctorhl fin. Anal commencing in a line 
under the twelfth or thirteenth ray of the second dorsal, and termi- 
nating in a line with the last ray of the same fin ; all the rays nearly 
of equal height, but rather shorter than those of the second dorsal ; 
caudal fin rounded at the end ; ventrals in advance of the base of the 
pectorals ; the second ray greatly produced, being an long as the 
base of the first fifteen rays of the anal; pectorals rather longer than 
the caudal, the three or four middle rays of equal length, giving' a 
rounded form to the end of the fin. Gape rather wide ; under jaw 
the shortest; maxillary extending back to beneath the; posterior mar- 
gin of the orbit. Teeth, numerous, and of irregular length, in both 
jaws as well as on the front of the vomer ; under jaw tin* ahortest, 
with a long barbnlc on the chin, and one on each side of the snout in 
front of the eyes. Scales of the head and body ' adherent, muiill, finely 
.striated, and of an oval form ; lateral line scarcely perceptible,. 
Number of fin rays-- • 

1st 1). 76 ; M IX 57 ; P. n ; V. 7 ; A. 50 ; U 20. 

It is distinguished from the common ling and burbot 
in the first dorsal fin being scarcely perceptible, and in hav- 
ing a barbule in front of each eye. 

m Motella vulgaris, Cnv., Yarr. Motella trUirrata, Jen. Mrntda ma* 
nha, Ray. Gadus mmtelu, Penn. Gmlrn IridrnUm, Bloch. Sea-Lwhe 
Whistle- fish. 
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This is not an uncommon fish along the Devonshire and 
Cornish coasts, where it is found to frequent rocky and 
weedy localities. It has been taken on the west of Scot- 
land, and in Belfast Bay on the coast of Ireland, but is by 
no means of common occurrence towards the north. It is 
rare in the Firth of Forth, as well as along the whole of 
the eastern shores of Scotland. Its flesh is seldom made use 
of as food. It sheds its spawn in January and February, 
and feeds principally on crustaceous animals. 

Mot el la auiNauEoiRKATA.* — T he Five-Bearded 

Buckling. 

Specific Character. — Snout; with four barbules, and one on the 
clun. 

Description, — From a specimen ten inches in length. Head one- 
sixth of the whole length, caudal excluded ; depth of the body un- 
der the pectorals greater than the length of the head. Colour of the 
head, bach, and sides, dark brown ; belly and ventrals dirty white ; 
pectorals, dorsal, anal, and caudal, dusky brown ; irides yellowish. 
First dorsal fin very inconspicuous, commencing a little anterior to 
the base of the pectorals, and terminating in a line over the end of 
the pectoral ray ; the first ray about three times as long as the suc- 
ceeding ones, and about one-third the length of the base of the fin ; 
the rays when folded down become lodged in a sulcus behind the 
nape. Second dorsal commencing at a short distance from the last, 
and running down the back to within a short interval of the small 
lateral caudal rays ; all the rays nearly of equal height, as. long as 
the base of the first seven rays of the anal ; caudal rounded at the 
•end ; pectorals of a similar shape, but rather smaller. Anal com- 
mencing in a line under the eleventh ray of the second dorsal, and 
terminating on a plane with the last ray of the same fijy all the rays 
nearly of equal height, rather less than those of thel&ond dorsal; 
ventrals in advance of the pectorals ; the second ray much produced, 
as long as the middle ray of the caudal. Under jaw the shortest ; 
maxillary extending hack to beneath the posterior margin of the or- 
bit. Teeth small and blunt, nearly all of equal height, placed in 
three or four rows in each jaw, as well as on the anterior part of the 
vomer ; snout furnished with four barbules, and one on the chin ; 

* Motdui quinquecirmta , Ouv., Yarr. Molelln mmUla , Jen, G tutus 
mmtelttj bum., Penn. 



FISHES OF THE FIRTH OF FORTH, 


35(3 


gill-opening larges ; branchial rays seven ; operculum small, of a tri- 
angular form, ending over the pectorals in a point. Scales on the 
head, body, and on some portion of the fins, small and adherent ; late- 
ral line indistinct. Number of fm rays— 

1st D. 50 ; 2d D. 50 ; F. 15 ; V. 7 ; A 40 ; 0. 20. 

This fish, in a great measure, resembles the last species, 
and has been stated by some authors to be identical, vary- 
ing only in the number of barhules on the snout ; but, if 
we compare the fishes together, we shall find them to differ 
in many respects, entitling them to rank as distinct species. 

In the Three-Bearded Hackling the teeth are of unequal 
length and sharp pointed ; some of them are of large sr/,e, 
and projecting considerably beyond the rest, particularly 
in the lower jaw. In the Five-Bearded Ruckling the teeth 
are excessively blunt, all of the same size and of equal length. 
The pectoral fins in the three-bearded species are longer than 
the caudal fin, and the body is marked with a number of 
large, scattered, dusky spots ; whereas in the Jivedumrded 
species the pectorals are not so long as the caudal, and the 
body has no spots. The Three- Bearded Rocklin*? has about 
fifty rays in the anal fin, and the snout is never furnished 
with more than two barbules, and one on the chin. In the 
Five-Bearded Modeling, the anal fin has never more than 
forty- three rays, and the snout is always furnished with 
four barbules ; besides, this species is seldom found more 
than a foot in length, and the head is small, compared to 
the length of the body. 

According to Mr Low, the Five-Bearded Buckling is 
common in the Orkney Islands, where it is found under 
stones, among sea-weed, but seldom exceeding nine to ten 
inches in length. Mr Yarrell has found it a very common 
fish on the Kentish coast in autumn, left by the retiring 
of the tide in small pools among rocks. It has been taken 
on the coast of Ireland, and I have found it of frequent 
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occurrence at Brixham, on the coast of Devon, in rocky 
situations under stones and sea-weed. In the Firth of 
Forth, about the month of July, this fish is frequently 
taken with the hook and brought to market, when it is sold 
in company with young cod, whiting, and podleys; al- 
together they are said to make a very palatable fry. The 
Five-Bearded Heckling inhabits hard sandy coasts, as well 
as rocky places, and feeds on small shells and erustacea: It 
spawns in January and February, and the young are seen 
about two inches in length in July. 


Genus BROS MI US. — Dorsal fin one, extending the 
whole length of the back ; one barbule on the chin. 

Brosmius vulgaris.* — The Torse. 

Specific Characters. — Ventral fins fleshy; caudal margined with 
white. 

Description, — From a specimen twenty inches and a half in length. 
te The greatest breadth at the end of the pectorals, four inches and a 
half; at the vent four inches; something more than half-way from 
the vent to the tail, two inches ; at the tail, one inch and a quarter. 
The length of the head four inches ; from the point of the nose to 
the commencement of the dorsal fin six inches. Length of the dor- 
sal fin thirteen inches ; from the point of the lower jaw to the vent 
eleven inches* Length of the anal fin eight inches ; tail something 
more than two inches* The head small in proportion to the fish, 
with a single barbule upon the chin ; upper jaw a very little longer 
than the lower ; in the jaws there arc great numbers of very small 
teeth, and in the roof of tile mouth a rough or toothed bone, much 
in the shape of a horse-shoe ; a, pretty broad furrow tpns from the 
nape to the commencement of the dorsal fin, which runs the whole 
length of the back to within about an inch of the tail; the tail is 
rounded ; the anal fin begins afe the vent and ends at the tail ; but is 
not joined with it; the rays of the dorsal and anal fins are numerous, 
but the softness of these and the thickness of the investing skin, 
hinder them from being counted with exactness ; the edges of the 
dorsal, anal, and tail, are white, the rest dusky ; the pectoral fins 


Mrosnrius vuhjaris, Yarr.,C‘tiv. Gatin# brosnn\ Penn., Don, 
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are rounded, broad, and of a brown colour ; the ventrnls small, thick, 
and fleshy, ending in points ; the body to the vent is roundish ; the 
belly from the throat growing suddenly very prominent , continuing 
so to the vent, where it becomes smaller to the tad; behind the vent, 
the body is pretty much compressed ; the colour of the lie, awl is 
dusky; the back and sides yellow, which becoming lighter by de~ 
gifees is lost in the white of the belly ; the lateral line m scarcely dis- 
cernible, but runs nearer the back than to the belly, fill towards the 
middle of the fish ; in its passage backwards it curves a little down- 
wards and runs to the tail.” Number of fin rays— 

f ‘ D. 49; P. n ; V, 5 ; A, W ; C. m^YamlL 

It is readily distinguished from its congeners by having but one 
dorsal fin. 

The Torek is scarcely known on the southern shores, lining 
confined principally to the northern seas. It is said to be 
occasionally taken in the Firth of Forth, and brought to 
the Edinburgh market, where the young of the Ling is fre- 
quently mistaken for it. Mr Yarrcll states it “ to lie a 
northern fish, scarcely occurring below 60 ” or above 73° ; 
not migrating regularly, and therefore rarely seen by the 
ichthyologists of the Squth. Plentiful on the coast of Nor. 
way as far as Finmark, off the Faroe Islands, and the west 
and south coasts of Iceland ; rare on the north and cast 
coasts of Iceland. It must be uncommon in Greenland, as 
Fabricius only knew it from the report of the natives. Just 
touches the most northern point of Denmark, at Skagen in 
Jutland, where it is sometimes taken : not at all in the smith. 
Approaches the land early in the year in shoals, that of 
Iceland in. January; remains there in company with the 
five-bearded, and goes away again late in the summer. 
Lives in deep water, and is therefore seldom taken, even 
when it is most abundant. Prefers a rocky bottom, on 
which sea-weeds grow. Never found any thing in its sto- 
mach ; and this has probably given rise to the saying, that 
it lives on the juice of sea- weeds. Spawns in April and 
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May among the fud along the coast. Is rarely taken with 
the cod-hooks, more frequently at the smaller lines. Some- 
times taken by the Norwegian fishermen among the Hali- 
buts. It must have less power of resisting the violence of 
the sea than its congeners, as it is thrown up dead in incre- 
dible numbers on the coasts of the Faroe Islands and the 
south coast of Iceland after a storm. Its flesh is hard, but 
well flavoured. In Iceland seldom dried, but eaten fresh. 
Jan Olsen says, that the fresh flesh is badly tasted, but when 
dried it is the best food. In Norway it is treated like the 
Stock-fish, but forms no branch of merchandise. The hard 
roe, according to Pontoppidan, has good flavour. Its ene- 
mies are the larger species of cod. It is much infested by 
a worm which form a nidus in its skin, and produces rounded 
swellings .’ 1 It Is said to grow occasionally to the length of 
three feet and a half, the average sij$e being about eighteen 
inches. 

Genus RANICEPS . — Dorsal fils two ; the first scarcely 
perceptible ; the second long ; one barbule on the chin,' none 
on the snout. 

Ran toe i ; s tiiifurcatus.* — The Tadpole-Fish, 

Specific Character. — First two ventral rays much produced, (See* 
Plate XXXVI.) 

Description,-* From a specimen four inches and a half in length. 
Head largo and wide, about one third the length of the body, with tlic 
crown much flattened and depressed ; anterior part of the body 
rounded and tumid ; hinder part compressed. Colour of the body 
dark sooty black ; lips, angle of the mouth, and under the gill-covers, 
pure white ; second dorsal, caudal, and anal fins, deep black, with the 
margins of the two former shaded with white. First dorsal fin com- 
mencing over the base of the pectorals, composed of three small rays 

* UankepH tnfureatus , Yurr., Jen., Flem. Uankeps Jago* FI cm. Bar- 
bus miner* Penn. Batrachmdes tnfureatus , Penn- 



360 


FISHES OF THE FIRTH OF FORTH. 


the middle of which is the longest, being about half the length of the? 
pectorals. Second dorsal commencing over the middle of the pec- 
torals, and running down the back to within a short interval of flit* 
tail. Anal fin begins in a line under the termination of the pectoral 
rays, and ends at a point not quite so far as that at which the dorsal 
terminates. Vcntrals arise under the throat ; the two first rays the 
longest, and extend a little beyond the origin of the anal fin, of u 
bluish- white colour ; the remainder of the rays about one third this 
length of the first, of a dull black appearance ; caudal mid pectorals 
nearly of equal size and shape, slightly rounded at the extremity ; the 
latter of a sooty-black colour with a broad light-coloured hand run- 
ning across the middle. Seales small and adherent , scarcely percep- 
tible when fresh ; air-bladder large ; coats of the stomach strong ; 
carnal appendages wanting. Ja ws furnished with a number of .small, 
sharp teeth, with a few long ones projecting beyond the rest, parti- 
cularly on the lower jaw, and on front of the upper ; anterior part of 
the roof of the mouth also furnished with teeth set close together, and 
arranged in a lateral direction ; four cartilaginous prominences at the 
commencement of the oesophagus, covered with a number of very 
small sharp teeth, rendering each rough to the touch ; tongue -broad, 
smooth, without teeth ; under jaw shortest, with a conical barbule 
placed on the chin ; eyes situated a little in advance of the angle of 
the mouth, of a pale yellow colour. Lateral line commencing over 
the pectorals, and after running a straight course half-way down the 
side, takes a sudden ben^ from thence straight to the base of the 
caudal fin. Number of fin rays — 

1st D, 3 ; 24D.67; C.20; A. 67; P. 17; V. C. 


At the origin of the lateral line, are from nine to ten 
small tubercles, which are not perceptible when the fish is 
* recently taken ; hut when the skin is somewhat shrunk by 
exposure to the sun or open air, these glmul-Iikc bodies hi*, 
come very evident. In appearance this animal little resembles 
any of our British fishes as to shape or colour, and may 
well he compared, from its form, to a frog in the tadpole 
state, from which circumstance it appears to have derived 
" the name of « Tadpole fish.” It does not appear to be so 
rare a fish as was formerly imagined. It has been taken on 
the coast of Cornwall, on the Northumberland and Ber- 
wickshire coasts, on the west coast of Scotland, and in the 
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Firth of Forth in the neighbourhood of Alloa. It feeds 
on small insects, and sheds its spawn in April 

Family VI. PLEURONECTIDriE. — Body flat, com- 
pressed vertically ; back of a dark colour ; under surface of 
a pure white ; dorsal fin single, extending the whole length 
of the back ; both eyes placed on the same side of the head. 
The species keep close to the bottom, having no swimming 
bladder. 


Genus PLAT ESS A . Both eyes on the right side; dor- 
sal fin commencing over the left eye, and not reaching to 
the caudal ; caudal fin rounded at the end. 

Platessa vulgaris.* — The Plaise. 

Specific Characters. — A row of five or six osseous tubercles on the 
eye side of the head ; scales entire. (See Plate XXXVII.) 

Description. — From a small specimen a foot in length. Head ra- 
ther less than one-fourth of the entire length, caudal included,* breadth 
of the body half its length, fins not included. Colour of the body 
above brownish, with large distant orange spots ; under surface pure 
white, occasionally mottled. Dorsal fin commencing over the mid- 
dle of the orbit, and terminating at a short interval from the base of 
the caudal; the middle rays the longest, more than twice the length 
of the first. Anal fin arising under the middle of the pectoral, and 
ending under the last ray of the dorsal ; the sixteenth, seventeenth, 
and eighteenth rays the longest, more than twice the length of the 
first, the succeeding ones gradually diminishing ; the last very short ; 
caudal even or slightly rounded at the end ; the middle ray as long 
as the base of the fifteen first dorsal rays ; ventral s as long as the 
fifth or sixth ray of the anal, and situated in advance of the base of 
the pectorals; a strong spine placed in front of the anal ; pectorals 
rather longer than the ventrals ; snout pointed ; body contracted at 
the base of tin; tail; under jaw longest, ascending; mouth small ; 
teeth even, closely set and rather obtuse ; eyes on the right side, full’ 
and prominent, both equally advanced towards the end of the snout ; 

* platessa vulgaris , Yarn, Jen., Idem. Plenroncctm platessa , Linn., 
Penn., Bloch. Fluke , 
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the intervening space narrow, with an osseous ridge in the withUe, 
which, behind the eyes, becomes interrupted, giving rise to aflexuous 
row of tubercles five or six ill number, from the termination of which 
the lateral line commences, taking a very slight curve over the pec- 
torals, from thence passing straight to the base of the tail, where it 
accompanies the under surface of the middle caudal ray. Scales en- 
tire, small and adherent, and from being deeply impressed in the cu- 
ticle it gives the surface a pitted appearance. Number of fin mya- 
ll.' 70; P. 11 ; V. 0 ; A. 50; C. 20; B. 6. 


The Plaise is readily distinguished Uy having a row of 
osseous tubercles, about five iu number, placed on the eye 
side of the head, running with a gentle curve from the ori- 
gin of the lateral line to the central ridge of the orbits ; it 
character which none of the other species of this genus 
possess. 

It is a fish well known throughout the British coasts, in 
consequence of its being held in high estimation for the 
table. It is said to have been taken on some parts of 
the English coast the weight of fifteen pounds. During 
the summer months it inhabits rocky situations, but in 
February and March it approaches the sandy banks for the 
purpose of shedding its spawn, when great numbers are 
taken both with the net and line. 

In the month of August the young are seen from two 
to three inches in length at the mouths of rivers, hut seldom 
found beyond the flow of the tide, although they have been 
retained with success in fresh-water ponds. They are com- 
mon in almost every part of the estuary of the Forth, hut 
seldom met with of large size; the small ones are named 
Flukes and are in their best condition as food in May, par- 
ticularly when taken on rocky ground, where they meet 
with various species of Crustacea and small fishes on which 
they principally feed. 
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Platkssa flesus.* — The Mud-Floundeji. 

Specific Characters*** Middle of tlio back along the course of the # 
lateral line, and at the base of the dorsal and anal fins* rough ; sides 
smooth* (Plate XXXVII.) 

Description, — From a specimen eleven inches in length. Head 
rather less than one-fourth of the entire length ; breadth of the body, 
fins not included, half its length. Colour of the upper surface oliva- 
ceous brown ; fins rather lighter ; under surface white ; liable to 
great variation ; occasionally both surfaces arc of the same colour ; 
sometimes the hack is yellow or yellowish-brown, marked with dark 
red spots, and frequently with large white spots ; the colour depend- 
ing greatly on the nature of the soil on which the Osh reposes ; if it 
frequents muddy situations the back is dark ; if sandy places it is 
more or less red. Dorsal fin commencing over the anterior margin of 
the orbit, running clown the back to within a short interval of the 
base of the lateral caudal rays, the first ray short, about the length 
of the diameter of the orbit, the succeeding rays gradually increasing 
in height to the thirty-fourth, which is the longest, being as long as 
the base of the eleven first dorsal rays, the rest more rapidly dimi- 
nishing, the last very small ; caudal fin even or very slightly rounded 
at the end, the middle ray as long as the base of the first thirteen rays 
of the anal, all the rays branched except the three lateral ones, which 
are simple and shorter than the rest. Pectorals rounded, the middle 
ray the longest, about half the length of the head ; vcutrals placed a 
little in advance of the pectorals ; anal commencing under the middle 
of the pectorals, and ending in a line under the last ray of the dorsal, 
the first ray short, the fifteen succeeding ones gradually increasing, 
from thence gradually diminishing to the last, which is very short, 
the longest equalling the length of the thirty-fourth ray of the dorsal, 
a small spin© in front of the first ray ; snout rather pointed ; under 
jaw longest ; mouth small ; teeth obtuse, placed in a single row ; 
eyes on the right side of the head equally in advance ; operculum 
terminating in a point over the base of the pectorals. Lateral lino 
taking a slight curve over the pectorals, from thence running straight 
to the tail, when it accompanies the lower margin of the middle cau- 
dal ray; on each side of the anterior portion of the lateral line are a 
number of small, rounded, stellated tubercles, giving a roughness to 
that part when the finger is passed along the lateral line ; the head and 
cheeks have also a few tubercles of a similar kind ; as well as the 
base of the dorsal and anal fins ; scales of the body small, entire, and 
very adherent. Number of fin rays — 

IX 02; P.10; V* 6 ? A. 45 ; CUB. 

# Platc$mjkmh\ Yarn, don. Pleuroneetes Jlesm, Linn., Penn, Fresh- 
water Fluke* MmkFfmndcr, 
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This species of Flounder is distinguished by the ttppci 
surface being perfectly smooth, except .the middle of the 
back along the course of the lateral line, mid the base of 
the dorsal and anal fins, which are rough with small round- 
ed stellated tubercles ; by passing the hand down the back 
they are readily felt. 

The Mud-Flounder, as it. is frequently named in Scot- 
land, is rather more common on our coasts than tlw last- 
described species, and is found at the mouths of rivers 
nearly all the year round, up which it sometimes ascends to 
a considerable distance, particularly when the waters are 
discoloured and increased in size by heavy rains. In ge- 
neral, it is a dirty feeder, subsisting on slugs, worms, and 
dead animal matter, and inhabiting muddy situations in 
preference to fine sandy banks. In the months of July 
and August these fish are taken in great numbers in the 
Firth of Forth in the salmon nets, particularly above 
Queensferry ; as well as in Leith Harbour with the hook. 
They take the bait most eagerly, and require but little skill 
in their capture. The average size is from seven to nine 
inches in length, and one of double that is considered un- 
common. The largest , specimen I have met with taken from 
the Firth of Forth, measures the length of sixteen inches. 
Pennant has heard of them weighing six pounds. Those 
found in the river are said to he held in higher estimation 
for the table than those met with in the sen, and are at all 
times inferior in flavour to the other species of flat fi«h. 
They spawn in brackish water in March and April, and 
the young are seen in June scarcely half an inch long. A 
variety of this fish is often met with, with the eyes on the 
left side of the head ; some authors formerly considered it 
as a distinct species, under the name of Pleuronecte.fi pimer, 
but since it differs in no other respect from the common 
kind, naturalists are now agreed to make no distinction be- 
tween them. 
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■ Plat ess a umanda.* — The Saltwater Flounder* 

Specific Characters . — Scales ciliated ; lateral line much arched 
over the pectorals ; rays of the dorsal and anal fins rough* (Plate 
XXXVII.) 

Description. — From a specimen a foot in length, Plead less 
than one-fifth of the whole length, caudal included ; body rather 
more than twice the length of its breadth, fins excluded. Colour of 
the upper surface yellowish-brown, sometimes pale yellow ; marked 
with a few obscure orange spots ; fins rather lighter * under surface 
pure white. Dorsal fin commencing over the middle of the left or- 
bit and terminating at a short distance from the caudal rays/ the 
first ray short, less than the diameter of the orbit ; the succeeding 
ones gradually increasing in length to about the fortieth ray ; the re- 
mainder rather more rapidly diminishing, the last very short. Caudal 
rounded at the end, the middle ray as long as the base of the first 
seventeen rays of the dorsal, all branched except the three lateral 
ones which are shorter than the rest ; pectorals more than half the 
length of the head, the three or four middle rays of equal length. 
Yenfcrals small, placed in advance of the base of the pectorals. Anal 
fin commencing a little beyond the end of the ventral rays, and ter- 
minating in a line under the last ray of the dorsal, the twenty-third 
or twenty-fourth ray the longest, the rest gradually diminishing. 
Both eyes placed on the right Vide of the head, the under of which is 
rather in advance ,* mouth small ; under jaw longest. Teeth obtuse, 
placed in one row in each jaw ; lateral line taking a high, curve over 
the pectorals, from thence passing straight to the end of the middle 
caudal ray* Scales of the body more than twice the size of those in 
the last-described species, ciliated at the free margin, rendering a 
roughness to the surface when the hand is passed from tail to head ; 
each ray in the dorsal and anal fins is accompanied by a series of 
ciliated scales running along the anterior margin ; these scales are more 
perceptible on the middle rays, and are frequently wanting in the 
lateral ones \ the caudal rays are furnished with a row of scales on 
each side, but not ciliated, causing the fin to feel perfectly smooth ; 
no scales on the pectorals or ventral# except a few at the base of the 
first and second ray; a sharp, stout, reclining spine immediately at 
the commencement of the anal fin. Number of fin rays— 
D.75;P.U; V.6; A.57;C.16. 

* Piaicam liinundtr, Yarr., .Km. Pleuruneciv. a limamtu , Blmh, Pc mu, 
Don., linn. Cuntuum littK Saltwater Fluke. 
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The essential characters are : lateral line much arched 
over the pectorals ; dorsal and anal fins rough to the touch ; 
pectoral ventral, and caudal fins, smooth ; back rough when 
the hand is passed from tail to head. Head, lateral lino, 
and base of the dorsal and anal fins, without tubercles. 

This species of flat fish is found to frequent most of the 
sandy banks throughout the British coasts, but is not of so 
common occurrence as either the Blaise or Mud-Flounder. 
There are tew fish of the kind which surpass it in flavour, 
particularly when taken in the months of February and 
March, and it even rivals the sole in delicacy. In the Firth 
of Forth numbers are caught with long lines baited with 
mussels, and they arc frequently found with other flounder* 
entangled in the salmon-nets at Musselburgh and Queens- 
ferry. They delight in shallow water in preference to the 
deep, and are seldom seen in rocky situations, or at the 
mouths of fresh-water rivers. They spawn in the months 
of 'April and May, and are then, and for two months after- 
wards, of little value for the table, the flesh being at that 
period soft, and ill flavoured.. Crustacea and small fishes 
appear to be their principal, food. I obtained a specimen 
of fifteen inches in length in Edinburgh in the month; of 
#£avch ; one of eight or nine inches is considered the* ave- 
rage size. 

PkATKSHA MU'&OCEPHALUB,* — TlIK SMOOTH IbU!, 

Spedjte Characters— Upper surface smooth ; head without tuber- 
cles ; teeth deficient on the eye side ; jaws equal* (Plate XXXVIII.) 

Description.--*}?* otu a large specimen eighteen inches in length. 
Head small, about one-sixth of the whole length, caudal included; 
breadth of the body less than half its length. Colour of the upper 
surface yellowish-brown mottled with brown of a darker shade ; mar- 
gin of the gill-cover orange-yellow ; belly pure white. Dorsal firs 

* Platessa microcsphalus, Floor., Yarr. PktmmMs la pis, Penn, P/eu* 
remotes microoephatus, Donn* Lemon Dab, Smear Dab, Sam^lmk, Mur jy. 
sole. Town Dak 
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commencing over the anterior part of the orbit, and ending near the 
caudal rays ; the first ray short, about the length of the orbit ; the 
succeeding thirty gradually increasing in height, the next thirty-four 
about equal, the rest gradually decreasing, the last very short and 
fine, the middle rays rather longer than half the length of the head* 
Caudal rounded at the end, the middle ray equalling the length of 
the head ; ventrak small, placed in advance of the base of the pec- 
torals the middle ray as long as the base of the five first rays of the 
dorsal. Anal commencing nearly under the base of the pectorals, 
and terminating under the last ray of the dorsal; the twelve first 
rays gradually increasing in height the following thirty of nearly 
equal length, the rest gradually decreasing, the last very short, the 
middle rays as long as the base of the first ten. Pectorals about half 
the length of the head ; lateral line slightly curved over the pectorals, 
from thence running straight to the end of the middle caudal ray. 
Lips thick and fleshy ; jaws of equal length ; teeth obtuse, set close 
together in one row ; the first two on the lower jaw a little apart from 
the rest ; on the eye side of the jaws the teeth are deficient ; mouth 
small; lower orbit very slightly in advance of the upper. Scales 
distinct, oval, entire. Number of fin rays — 

D. 87; P. II; V. 5; A, 73; C. 17. 

This fish is readily distinguished from the rest of the spe- 
cies in the same genus, in having both jaws of equal length ; 
in the teeth extending but a very little more than half-way 
round the mouth, and in the teeth being deficient ctA the eye- 
side. 

The Smooth, Dab is not by any means a common fish 
in -the Firth of Forth ; it makes its appearance mostly in 
the spring months, and is taken on the sandy banks off Fife- 
shire, as well as on the opposite coast, with lines baited with 
soft mollusea. Two or three seasons sometimes pass when not 
half a dozen of these fish are seen in the Edinburgh market. 
In the year 1835 they were unusually plentiful, particu- 
larly in the month of February ; but after March they are 
scarcely ever met with. They shed their spawn some time 
during April, after which they retire to rocky ground, where 
they generally remain until the commencement of the fob 
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lowing year* The Smooth Dab, m m\ article* of food* is 
considered by some persons to be of little or no value* in 
consequence of its possessing a strong, clLsagrmtbh\ tarry 
flavour; by others again, no flat fish is said to surpass it; in 
excellence, the flesh being firm and well-tasted. These ojv 
posite opinions may be easily accounted for when we con- 
sider that the quality of the fish depends solely on the pe- 
riod of the year in which it is caught. In December* Ja- 
nuary, and February, the Smooth Dab is in good season 
for the table; but in April, May, and June, it is found 
to be of very inferior quality, and on some occasions ban 
been proved unwholesome. It feeds on small shelbfimh and 
Crustacea. I have also met with this species occasionally 
on the Devonshire coast ; it is said to be rare in Cornwall. 

Platessa ijmanboibes *— The Long Rough Dab, 

Specific Characters * — Rays of the pectoral and caudal fins rough ; 
lateral line nearly straight. (Plate XXXVIII.) 

Description * — From a specimen eleven inches in length. Head one- 
fifth of the whole length, caudal included breadth of the body nearly 
one thirdpf its length, fins not included. Colour of the upper surface 
pale, brownish-grey ; under surface pure white* Dossal in common* 
ciifc’ over the anterior part of the left orbit, and terminating at a short 
distance from the caudal fin ; the first ray short ; the forty succeed* 
ing ones gradually increasing ; the following ten about equal height ; 
the remainder gradually diminishing ; the last small, rather shorter 
and finer than the first Anal commencing a little, behind the base 
of' the ^pectorals an cl terminating under the last ray of the dorsal, in 
form similar to the dorsal ; the middle rays equalling the length of 
the pectorals; caudal somewhat, angular at the end ; the middle 
ray as long as the base of the first fourteen rays of the anal, all 
branched except the', three lateral ones, which arc much the short- 
est. Ventrals in advance of the base of the pectoral# ; the middle 
ray which is the longest reaching to the anal spine. Pectorals test 

* Platessa limandoideSi Yarn, Jen. Pleummetm lima minifies* Sliaiv, Hloeli. 
Sandsuoker, Long Flt'uJc. San ! Flmk. 
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than half the length of the head, and as long as the base of the nine 
first dorsal rays. Month large; under jaw longest; teeth long 
and slender, and very sharp, placed a little apart from each other, 
and in one row in each jaw. Eyes large, the upper rather in advance ; 
an elevated bony ridge between ; lateral line broad and distinct, tak- 
ing a very slight turn over the pectoral fin, from thence running straight 
to the end of the middle caudal my. Scales of the body large, cili- 
ated and very deciduous ; those on the rays of the fins, smaller and 
more adherent. Number of fin rays— 

D. 85; P. 10 ; V. 6; A. 69; C. 17. • 

The Long Rough Dab in some measure resembles the salt- 
water Flounder, in having the back rough, and the dorsal and 
anal rays furnished with a row of ciliated scales’; but it differs 
from it, however, in being a narrower fish, and in having the 
lateral line nearly straight; the caudal, pectoral, and ventral 
rays rough ; the mouth large, and the teeth long and sharp : 
whereas in the salt-water flounder, the lateral line is much 
bent over the pectorals; the caudal, pectoral, and ventral 
rays smooth; the mouth rather small, and the teeth blunt. 

In the Edinburgh market this fish receives the name of 
Sandsucker, from an erroneous idea entertained by the fish- 
ermen in supposing it to feed on nothing but sand ; for, on 
opening the stomach, it appears filled with small, granu- 
lar, sand-like particles, which seem to be the broken frag- 
ments of some species of Jsterim. 

This fish I first recorded as British, in the Edinburgh 
New Philosophical Journal for July 1885, from specimens 
taken in the Firth of Fortin 1 have since met with it on 
the Berwick and Devonshire coasts. It frequents sandy 
shores, and is taken by the hook in company with the phase 
and other kinds of flat fish, principally in the months of May, 
June, and July, when several may be found daily in the 
Edinburgh market. Its flesh is sweet and good, but rather 
dry. The largest specimen I have met with measures fif- 
teen inches in length. Dr Clarke of Ipswich was the first 

VOL. vii. a a 
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naturalist to notice the Long Rough Dab ns occurring in 
the Firth of Forth, from whence he obtained several sjieeb 
mens in the summer of 1834. According to Mr Y anvil, a 
specimen was seen by Dr John Harwood on the Sussex 
coast in 1833. 

Platessa pol a.*— 1 The Polr-Dail 

Specific Characters.— Head without tubercles ; scales large, not ci- 
liated ; under jaw longest. (Bee Piute X XX VIII,) 

Description*— From a large specimen nineteen indies mid a half 
in length. Head small, one-fifth of the length, as far as half-way 
down the caudal rays; breadth of the body, fins included, exactly 
half the length, of the whole fish. Colour of the upper surface, yel- 
lowish-brown ; under surface pure white, Dorsal 'flu emtmuinning 
over the middle of the left eye, and ending at a short distance from 
the base of the caudal rays ; the first ray short, about half the length 
of the orbit, the twenty-five succeeding ones gradually increasing in 
height, the forty following rays of equal length, as long as the base, 
of the first ten, the remainder gradually decreasing, the lust very short, 
and hne. Ventral* rather small, placed in advance of the base of 
the pectorals ; the middle ray the longest, equalling the length of 
the thirteenth ray of the dorsal Anal commencing nearly under the 
base of the pectorals, and terminating in a line with the last ray of 
the dorsal ; the first ray very short,, the ten succeeding onus rapidly 
increasing, the forty following of equal height, as long m the middle 
rays of the dorsal, the remainder gradually diminishing, the test very 
small Caudal rounded or somewhat angular at the end, the middle 
ray as long as the base of the first sixteen rays of the anal ; pecto- 
rals pointed, rather more than half the length of the head. Month 
small ; under jaw longest ; teeth obtuse, small, set dose together, 
in one row in each jaw, all of equal height. Eyes large, the lower 
one placed very conspicuously in advance of the upper ; lateral fine* 
nearly straight throughout, its course, bent very slightly over the 'pec- 
torals, Beales on the body large, entire, and very deoklucuii ; those 
on the fins small and adherent. Number of fin rays— 

D. 103; P.0; V.6; A, $1 ; C. 20. 

■■ ■■ 

The Foie Dab is distinguished from the pkise in having 
no tubercles on the ’head, and the scales of the body being 

■ * Platessa pola, Yarr,, Jen., Cuv. Pleurmmks polo, Lacopcdc. /V<% 
Craig Fluke, Frenoh Sole, 
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large and deciduous ; it is distinguished from the mud-floun- 
der, in the middle of the back and base of the dorsal and 
anal fins being perfectly smooth and free from tubercles ; 
from the salt-water flounder, in the scales not being ciliated, 
the dorsal and anal rays being smooth, and the lateral line 
over the pectorals nearly straight; from the smooth dab, in 
having the under jaw longest, and the teeth extending the 
whole way round and not being deficient on the eye side ; 
from the long rough dab, in having all the rays of the fins 
perfectly smooth, and the mouth small. 

This fish was first recorded as new to the British Fauna, 
in the Edinburgh New Philosophical Journal for 1885. The 
only locality then known for it was the Firth of Forth. 
Mr Yarrell, however, had obtained a specimen in Bond 
Street in 1888, but on what coast it was taken does not ap- 
pear to be known. In 1886 I met with three examples at 
Brixham, on the coast of Devon, where they were taken in 
the trawl-net with other fishes. In the Firth of Forth, since 
the time I first discovered it, I have obtained fifteen speci- 
mens, from the largest of which the above description was 
taken. According to Baron Cuvier, this fish is not unfre- 
quently taken along the coast of France, where it is held 
in high estimation as food. The flesh of those taken in the 
Firth of Forth was considered equal, if not superior, to that 
of the sole. They shed their spawn in May and June, 
when they are found in sandy situations, and are then taken 
with lines. In the winter months they inhabit rocky 
ground, and feed on different kinds of Crustacea, In the 
stomachs of those examined were found the remains of small 
crabs and star-fish. 

Genus IIIPPOGLOSSUS .— Both eyes on the right 
side ; dorsal fin commencing over the left eye ; caudal fin 
concave at the end. 


a a % 
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Hiffqglossus vulgaris.* — The Halibut. 

Specific Characters , — Lateral line arched over the pectorals ; teeth 
in two rows in the upper jaw* 

Description . — From a specimen twenty- one inches in length, and 
ten and a half In breadth, fins included. Head about one-fourth of 
the whole length. Colour of the upper surface dusky brown, occa- 
sionally marked with six or eight large white or bluish spots ; under 
surface pure white. Dorsal fin commencing over the anterior part of 
the left eye, and ending at a wide interval from the base of the cau- 
dal rays ; the first twenty-four rays nearly of equal height, about 
half the length of the orbit ; the succeeding fifteen rapidly increas- 
ing, the longest rays equalling the length of the base of the first ten 
rays, the remainder gradually diminishing, the last very short. Cau- 
dal concave ; the middle ray considerably less than the length of the 
long lateral rays ; pectorals as long as the base of the first twelve 
rays of the anal; the fourth ray the longest, all branched except the 
two first; ventrals placed in advance of the pectorals, the middle 
ray as long as the seventh of the anal. Anal fin commencing in a 
line under the twenty-fifth ray of the dorsal, and ending under the 
last ray of the same fin, the first ray short, the seventeen succeeding 
ones rapidly increasing, the remainder gradually diminishing, the last 
very short ; the longest rays equalling those of the dorsal. Gape 
wide ; under jaw longest ; teeth long and sharp, set a little apart, 
placed in two rows in the upper jaw, and in one in the lower. The 
left eye, smallest ; lateral line much arched over the pectorals, from 
thence running straight to the end of the middle caudal ray ; scales 
small, of an oblong form, rather adherent. Number of fin rays— 

D. 97 ; P. 15 ; V. 0 ; A. 73 ; C. 18. 

This fish is readily distinguished from all the other flat 
fish by the caudal fin being concave at the end. 

'The Halibut is a native of the Northern Seas, where 
specimens of large size, weighing nearly five hundred pounds, 
are said to have been occasionally taken. It is frequently 
met with along the east coast of Scotland, but seems to be 
rare, or entirely unknown, on the south coast of England, 
A fine specimen was taken off the Isle of Man in April 

* ffippoglossus vulgaris , Yarr,, Jen., Cuv, Pleuronectes Mppoglomis, 
Linn., Penn., Don. 
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1828, and sent to the Edinburgh market. It measured 
seven feet six inches in length, three feet six inches in 
breadth, and weighed three hundred and twenty pounds. 
It seems most voracious, and subsists principally on Crus- 
tacea and small fish. Pennant states that two instances oc- 
curred in one year of its swallowing the lead weight at the 
end of a line with which the seamen were sounding ; one off 
Flamborough Head, the other going into Tynemouth Haven. 
In the latter instance the fish was taken, in the former it dis- 
engaged itself. The Halibut, in the Firth of Forth, inhabits 
deep and rocky places, and is frequently taken of large size 
near Inehkeith, and in the neighbourhood of the Bass. In the 
months of July and August, specimens are caught about a 
foot and a half in length, and sold in the Edinburgh mar- 
ket at the rate of fourpence a pound, where they are named 
Halibut-Turbot, and are frequently disposed of as turbot. 
The large individuals are considered coarse and dry eating ; 
the part which adheres to the side fin is esteemed the best, 
and by some is regarded as a very delicious morsel. They 
spawn in spring. 

Genus RHOMB US, — Both eyes on the left side, dorsal 
fin commencing in front of the right eye. 

Rhombus maximus/*'— The Tuftnox. • 

Specific Character , — U pp er surface of the body with prominent os- 
seous tubercles. 

DmriptiQiu — From a specimen fifteen inches in length. Breadth, 
lies included, eleven inches ; head one-third of the length of the 
body, caudal not included ; body of a rhomboidal form approaching 
to round. Colour of the upper surface yellowish-brown, mottled 

* Uhomhm mtxrnus , Cuv., Yarn Plmrmmtm mmmw 9 Penn., Jen., 
Flom. Hawn Fluhe 9 Bannock Fluke, 
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and spotted with dark brown ; under surface pure white ; occasion- 
ally of a dark appearance, and instances have occurred in which both 
surfaces were of the same colour. Dorsal fin commencing anterior to 
the right eye, between it and the upper lip ; the first my short, about 
the length of the orbit, tine thirty-six succeeding ones gradually in- 
creasing, the rest gradually diminishing, the last ray about the length 
of the first, the longest ray equalling the length of the base of the 
first nine rays of the same fin. Anal fin arising in advance of the 
base of the pectorals, and ending under the last my of the dorsal, 
being separated from the caudal fin by a short interval; origin of 
the pectorals placed under the nineteenth ray of the dorsal, the 
fourth and fifth rays rather the longest, equalling the length of the 
base of the first eight rays of the dorsal. First ray of the anal 
short, the succeeding seventeen gradually increasing, the remain- 
der gradually diminishing, the last rather shorter than the first, 
the longest ray* as long as the base of the first eight rays of the 
same fin. Base of the ventrals long, placed in a line under the 
cheeks, the rays gradually increasing from the first ; the fin in form 
and size is similar to the anterior portion of the dorsal as far as the 
ninth ray. Under jaw longest; teeth small and sharp, seta little 
apart, arranged in several rows, particularly in the front of each jaw ; 
eyes rather small, the under one rather in advance of the upper; 
lateral line much arched over the pectorals, after which it passes 
straight to the base of the tail, from thence along the under margin of 
the middle caudal ray ; caudal fin rounded at the end, the middle 
ray equalling the length of the base of the first eleven rays of the 
anal. Both sides of the body smooth, excepting being furnished 
with prominent osseous tubercles having their blunt points directing 
forwards; on the upper surface, they are more numerous than on the 
lower; head and cheeks rough, with tubercles of a similar kind, but 
smaller, more numerous and set close together, particularly between 
the eyes and along the margin of the preoperculum ; body apparently 
without scales, marked with a number of irregular depressed lines, 
particularly on the under surface. Number of fin rays — 

D. 6(5 ; P. II ; V. 6; A* 48;. 0. Ilk 

The Turbot is seldom met with in Orkney and still rarer 
towards the Shetland Isles. Along the east coast of Scot- 
land, in the bays of the Moray and Dornoch Firth, they are 
occasionally taken but of small size, and do not appear in any 
numbers until we approach the English coast. At the 
mouth of the Firth of Forth, they are found more plenti- 
ful, and specimens weighing from twenty to thirty pounds 
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are not unfrequently taken, from whence the Edinburgh 
market Is abundantly supplied. On the Yorkshire coast an 
extensive Turbot fishery is carried on, principally with the 
hook, when lines of three miles in length are used. Each 
line which is placed across the current and allowed to re- 
main for six hours and then hauled up, has more than two 
thousand hooks. The bait generally used is the sand-eel, 
but portions of other fish will answer as well, provided 
they be fresh. On the coast of Devon, turbot are taken 
in trawl-nets ; but not in any numbers, until they leave the 
rocky parts, and approach the sandy ground to deposit 
their spawn. This they shed in spring. The flesh of the 
turbot is the most esteemed as food of all the Pleuronec- 
tida', and meets with a ready market at a high price. 
When fresh it is wholesome, but if eaten when in the slight- 
est tainted, there are few stomachs with which it is found 
to agree, being liable to create nausea and sickness, and 
that sometimes to an alarming extent. It is in best con- 
dition for the table when in roe. The most common weight 
of this fish is from five to ten pounds. It is recorded to 
have been taken the weight of one hundred and ninety 
pounds, measuring six feet across. 

Rhombus vulgaris.* — The Brill, 

Specific Character®, — Body smooth, without tubercles ; scales dis- 
tinct, entire, not ciliated. 

Description. — From a specimen fifteen inches in length ; breadth, 
fins included, ten inches. Head about one-fourth of the whole 
length ; form much resembling that of the turbot, but rather more 
oval. Colour of the upper surface dark brown, with numerous white 
and dusky spots ,* under surface pure white. Dorsal fin commenc- 
ing in front of the right eye, between it and the upper lip, and ter- 
minating at a short interval from the base of the caudal rays ; the 

* Rhombus vulgaris, Yarr., Ouv. Pleuronectes rhombus, Jen., Don., 
Penn, Pearl, Brett, Kite, Bonnet-Fluke. 



FISHES OF THE FIETH OF FORTH, 


first ray short, the succeeding ones as far as about half- way down the 
hack, gradually increasing ; the rest gradually diminishing, the long- 
est ray equalling the base of the first nine rays of the same fin. Anal 
commencing in advance of the base of the pectorals, and ending in 
a line under the last ray of the dorsal, the first ray short, the suc- 
ceeding ones gradually increasing to about half-way down the fin ; 
the remainder gradually diminishing, the last about the length of the 
first, the longest rays equalling the length of the same rays of the dor- 
sal. Caudal rounded at the end, all the rays branched except the two or 
three lateral ones ; vcntrals situated in a line under the preoperculum, 
appearing like a continuation of the anal ; a small space intervening, 
in which is placed the vent ; pectorals arising in a line under the 
twentieth ray of the dorsal, the third and fourth rays the longest, 
equalling the longest ray nf the anal. Under jaw longest, ascending 
obliquely ; teeth small ami sharp, placed in many rows in front ; gape 
wide ; maxillary extending back to beneath the middle of the eye ; 
eyes small, the lower placed rather in advance of the upper. Lateral 
line forming a considerable arch over the pectorals, after which it 
runs straight to the base of the tail, from thence along the under 
margin of the middle caudal ray ; body smooth without tubercles ; 
scales small and distinct. Number of fin rays— 

D. 81 ; P. 11 ,* V. 0 ; A. 63 ; C. 16. 

This fish, inferior to the turbot in excellence as well 
as in size, is seldom found weighing more than ten pounds. 
On the Cornish and Devonshire coasts it is common, where 
it is known by the name of Kite, but becomes less frequent 
as we advance towards the northern shores. In the Birth 
of Forth it is taken with the hook principally about A her- 
lady Day, but scarcely ever found as high up the Birth as 
Queensferry. It is of much less frequent occurrence than 
the turbot. It feeds on Crustacea and small fish, and spawns 
in spring. 

Rhombus iuktus.*— Mullets Topknot. 

Specific Characters . — Upper surface of the body , rough ; scales 
ciliated ; first ray of the dorsal not longer than t he second. 

* Rhombus hirlus, Yarn Pleuronedcs hirtus. Mull., Jen. Pteuromwtes 
pundatus, Penn. Black Fluke. 
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Description F ron i a specimen eight indies in length ; breadth, 
fins included, five inches* Head more than one-fourth of the whole 
length. Colour of the upper surface of the body reddish-brown 
mottled and spotted with very dark brown or black ; a broad black 
band extending vertically across the head ; commencing about the 
base of the twentieth ray pf the dorsal, passing down through both 
eyes, and ending under the lower portion of the preopereulum ; un- 
der surface white. Dorsal fin arising between the right eye and up- 
per lip, and ending at the base of the caudal, but not connected to 
it, a few of the rays passing underneath the tail ; the first ray short, 
the succeeding sixty gradually increasing in height, the rest more 
rapidly decreasing, the longest rays equalling the base of the first 
twelve rays of the same fin, all the rays branched except a few of the 
first and last ; caudal fin small ; rounded at the end, the middle ray 
about the length of the longest rays of the dorsal* Yentrals com- 
mencing in a line under the left eye ; appearing like a continuation 
of the anal, to which it is slightly connected. Anal arising under 
the preopereulum, answering to the dorsal and terminating in the 
same manner under the base of the tail. Pectorals about half the 
length of the head, all the rays branched except the first, the third 
and fourth longest. Lateral line taking a strong curve over the pec- 
torals, after which it passes straight to the middle caudal ray j under 
jaw longest ascending obliquely to meet the upper ; teeth small and 
fine, placed in many rows in front, and a few on the vomer forming 
a dense cluster ; gape rather wide, maxillary very oblique ; orbits 
round, the lower one rather in advance of the upper ; basal and pos- 
terior margins of the preopereulum meeting at a very obtuse angle ; 
operculum terminating in a blunt point over the base of the pecto- 
rals ; upper surface of the body very rough, presenting a velvet-like 
appearance ; scales ciliated, small, adherent, with their free margins 
directing outwards, extending along the rays of the fins, as well as 
on the cheeks, eye-lids, mid jaws. Number of fin rays— 

D. 93; P* Hi V. 0 ; A. 74; C. 14. 

This species has been for along time confounded by natu- 
ralists with the Rhombus punctutus or Bloch’s Topknot, which 
it, at first sight, very much resembles ; but, when closely 
compared , thereis found a wide difference between them. Mr 
Yarrell was the first to point out the error in which ichthyo- 
logists had previously laboured, and has given an excel- 
lent figure of both species in the second volume of his Brk 
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tisb Fishes, Muller’s Topknot is distinguished from Bloch’s 
Topknot, in the under surface of the body being perfectly 
smooth, and in the first ray of the dorsal fits not being 
longer than the second ; whereas, in the latter species, the 
under surface is rough, with ciliated scales, and the first 
ray of the dorsal fin is about three times as long as the se- 
cond ray. 

There is no other species with which the present one 
could well be mistaken, in consequence of its very sin- 
gular and striking appearance. In the Edinburgh market 
it receives the name of the Little Black Hairy Fluke , and 
is very rarely seen except during stormy weather. It has 
been taken several times on the English coast, and, accord- 
ing to Mr Yarrell, once on the coast of the county of Down 
in Ireland* It inhabits deep and rocky ground, and seldom 
takes a bait. Those which have fallen under my observation 
were taken in the Firth of Forth, in crab-cages, generally 
near Inchkeith, but not beyond Inchcolme. They feed on 
small shells and star-fish, Their flesh is soft, and insipid to 
the taste. 


Genus SOLEA .~~ Both eyes on the right side ; dorsal 
fin commencing over the upper lip, and midring to the 
caudal. 


So lea vulgaris.-*- The Sole, 

Specific Characters*- — U pper side of tiro body dark brown ; pecto- 
ral tipped witli black ; greatest breadth not half the length * 

Description. — From a specimen thirteen inches and a half in length. 
Breadth, fins included, six inSies. Head about one-seventh of the 
whole length. Colour of the hack dark brown ; under surface pure 
white. Dorsal fin commencing over the upper lip, running down 
the back, to be connected with the caudal rays ; the middle rays 
rather the longest, equalling the length of the base of the four first 
rays of the same fin. Caudal small, rounded at the end ; all the rays 
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branched;, except two or three of the short lateral ones ; pectorals 
small, about as long as the middle rays of the dorsal ; ventrals placed 
in advance of the pectorals, appearing as if a continuation of the 
anal, but separated from it by a deep notch, in which is placed the 
vent. Anal commencing in a line under the base of the pectorals, 
answering to the dorsal, and terminating nearly in the same line ; 
snout obtuse and rounded. Mouth rather small, irregular; jaws 
nearly of equal length ; teeth very small and fine, placed in many 
rows in front ; on the eye-side they are entirely wanting ; gill-cover 
rounded ; eyes small, the left rather in advance ; the right, situated 
nearly over the angle of the mouth ; left side of the head, furnished 
with numerous white cirri ; scales small and adherent, finely ciliated 
at their free margins, rendering the whole back rough to the touch 
when the hand is passed from tail to head ; lateral line straight 
throughout its course, excepting at the commencement, where it 
takes a high curve under the seventh or eighth ray of the dorsal. 
N umher of fin rays — - 
I). 80 ; l\ 8 ; V. 5 ; A. 07 ; C. 18. 

There are few marine fishes better known than the Com- 
mon Sole, which is universally esteemed as a delicate, whole- 
some, and well-flavoured article of food, especially when 
in season. It is found to inhabit the Baltic, the whole 
of the Scotch and English shores, and as far southwards 
as the Mediterranean. It frequents sandy ground, where 
it feeds on small shells and Crustacea, and possessing no 
swimming-bladder it keeps dose to the bottom. At the 
mouth of the Firth of Forth, soles are taken with the 
net, but in sparing numbers, falling far short of the de- 
mand required in the Edinburgh market. A solitary 
specimen is occasionally found on lines set for haddocks, 
and then generally of large size; one of twenty-two inches 
in length was caught a short time since near the Bass, 
the skin of which is now preserved, being the largest ex- 
ample that had been seen in that neighbourhood for many 
years ; yet on the south coast of England they have been 
taken considerably larger ; one of twenty-six inches long, 
and eleven inches and a half wide, and weighing nine 
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pounds, is recorded to have been seen at Totness in 1836. 
Along the Devonshire coast these fish are taken in great 
abundance, particularly off Brixham and Torbay, where 
trawl-nets are principally used, and the numbers thus cap- 
tured are found sufficient to supply the different mar- 
kets within a distance of fifty miles. ' Soles have been found 
to live and thrive well in fresh-water ponds, and to grow 
thicker in proportion than those at sea. They shed their 
spawn in March, when they remain unfit for the table till 
the end of May, after which they increase in quality with 
the advance of the season. Those about a Foot in length 
are considered better food than the larger ones. The dried 
skin of the Sole is much used for fining coffee, and is, for 
that purpose, a good substitute for isinglass. 

Family VII. DISCOBOLI. — Eyes placed one on each 
side of the head ; ventral fins united in a disk-like form ; 
skin without scales. 

Genus C YCL OP TE R (J S — -Body deep ; rough with 
osseous tubercles, 

Cycloptbrits lumpus.*— T.hk Lump-Fish, 

Spsdjic Charader^Bixck elevated, with a row of large, conical, 
osseous tubercles, arranged along the summit, in front of the dorsal 
fin,* 

Description.—-!? tom a female specimen nineteen inches in length ; 
greatest depth ten inches. Colour of the back dusky blue ; belly 
yellowish-white, approaching to red ; dorsal and caudal dusky ; 
irides pale yellow. Body remarkably deep and thick ; back elevat- 
ed, and rather compressed, more so towards the dorsal ridge, along 
which, in front of the dorsal fin, is placed a row of conical, osseous 
tubercles, slightly granulated, about seven or eight in number. Dor- 
sal fin commencing very remote from the head ; the first and second 

' * Cyolopterus htmpus, Ouv., Yarn, Jen., Penn,, Don., Flora, Lump* 
maker i Sectrowl, Hen Padie (female), Cock Padie (male). 
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ray# simple, the rest branched, the fourth the longest, equalling the 
length of the base of the On, the last about half the length of the 
third. Caudal fin rounded at the end, the middle ray as long as the 
fourth ray of the dorsal, all branched except the two first on each 
side ; base of the pectorals very broad, passing downwards and for- 
wards beneath the throat, where it partly conceals the disk of the 
ventrals ; the first ray longest, equalling the length of the base of 
the anal fin, the rest gradually diminishing, the last very short; anal 
fin commencing under the fourth ray of the dorsal and ending at a 
distance of half the length of the fin from the caudal ; in other re- 
spects it answers to the dorsal ; ventrals united, forming together a 
circular disk, with a funnel-shaped cavity in the middle, placed im- 
mediately under the base of the pectorals ; the rays of the dorsal, 
caudal, anal, and pectoral fins, furnished with a number of small, 
rough, osseous tubercles, diminishing in size as they approach the 
summits. Mouth broad ; under jaw rather the longest ; teeth small 
and fine, placed in three or four rows in front of each jaw ; eyes si- 
tuated behind the angle of the mouth, and in a line with the upper 
corner of the operculum ; gill-opening extending half-way down the 
base of the pectorals ; skin covered with a number of granulated, os- 
seous tubercles of various sizes, giving a roughness to the surface 
when the hand is passed in either direction. Immediately over the 
eye a row of large tubercles commences, which runs down the sides 
to the base of the caudal fin ; over the base of the pectorals another 
row commences, which terminates at the same point as the first ; on 
the side of the abdomen a third row is placed, which does not extend 
beyond the commencement of the anal fin. A little in front of the dor- 
sal fin, across the hack, is placed a deep, ragged looking notch ; in a 
vertical line under which is situated the vent. Number of fin rays— 

D. 10; P.20; A. 10; 0. 11. 

The male fish is much smaller than the female, and when 
in spawning condition, the whole under surface is of a bright 
red, particularly the ventral disk to which the fishermen 
give the name of the Rose , in consequence of a supposed re- 
semblance to that flower. In the northern seas the Lump- 
Fish is said to be a very common species, when, in the 
months of April and May, considerable numbers are taken 
and made use of as food. It is sometimes, in this country, 
eaten in the salted state; but, by the Greenlanders, it 
is held in higher estimation when perfectly fresh. They 
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also eat its roe after having reduced it, by 'boiling, to a pulp. 
It is a fish well known along most of the British shores ; 
but is found less frequent towards the south. On the west 
coast of Scotland, sometimes as many as two dozen are 
taken in the salmon-nets at almost every tide, principally 
in the month of June, when they seek the sandy ground to 
deposit their spawn. The fishermen boil them down with 
vegetables for their pigs, and consider them to be fattening 
food. The flesh when cooked, is soft and very rich, and is 
considered by some of the inhabitants of Edinburgh as a 
luxury ; but there are few stomachs with which it agrees, 
in consequence of its oily nature. The males are considered 
the best for the table. 

The Lump Fish or Padle, as it is named in Scotland, is 
often taken in the Firth of Forth in the sahnon-nets at Mus- 
selburgh and Queensferry, generally about the month of 
June, and entirely disappears after the month of August. 
It seldom takes a bait ; its food consists of marine worms 
and small fish, and as its intestinal canal is longer than that 
of most other fishes, it is well calculated to sustain hunger 
for a considerable time. In the winter season it conceals 
itself under rocks, or attached to their base by means of its 
ventral disk, with which it adheres with considerable force. 
Pennant, on throwing one of these fishes into a pail of water, 
found it adhered so firmly to the bottom, that on taking it by 
the tail the whole vessel was lifted, though it; held some gallons. 
From its being a heavy inactive fish, and possessing but few 
or no means of defence, it readily becomes the prey of seals, 
squali, and other voracious inhabitants of the sea. 
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Genus LI PARIS, Body rather -elongated, smooth, with- 
out tubercles* 

Lifaius vulgaris.* — The Sea-Snail. 

Specific Character. — Dorsal and anal fins connected with the caudal* 
Description. — From a specimen five inches In length; greatest 
depth one inch and a quarter ; head not quite one-fifth of the whole 
length. Colour of the body pale yellowish-brown, mottled and spot- 
ted with dark brown ; belly dirty white. Dorsal fin commencing in 
a line over the middle of the pectorals, running down the back to bo 
connected with the caudal rays ; the first ray very short ; the suc- 
ceeding rays gradually increasing in height to about a little more 
than half way down the fin ; the rest of the rays very gradually di- 
minishing, the last two or three rather more rapidly; the longest 
rays equalling the length of the base of the first seven rays of the 
anal. Pectorals very broad, extending downwards and forward un- 
der the throat ; the first twelve or thirteen rays nearly of equal length, 
as long as the middle ray of the caudal; the rest gradually diminish- 
ing as far as the last but six, which are very much produced. Anal 
commencing in a line under the seventh ray of the dorsal, and run- 
ning down to be united to the caudal, a little farther back than the 
termination of the last dorsal ray ; vcnfcrals united, forming a concave 
disk, placed under the throat between the termination of the pecto- 
rals ; caudal rounded at the end. Jaws about equal; teeth small 
and closely set, arranged in two or three rows in front of each jaw ; 
eyes small, placed rather behind the angle of the mouth ; operculum 
ending in a small point directed backwards over the base of the pec- 
toral ; body covered with an unctuous, thin, loose, skin, without 
scales or tubercles of any description ; gill-opening very small, en- 
tirely closed in front of the base of the pectorals. Number of fin rays— 

IX M; R84; A. 28 ; C* U ; Cmca 10. 

This fish is occasionally taken in the Forth above Alloa, 
in nets 'used for the capturing of spirlings ; but does not ap- 
pear by any means common. A few examples have also 
been found in the cruives at Kincardine along with, other 
small fishes. According to Mr Low, it is found in Ork- 
ney, in many places under stones, but more particukr- 

* lApavis mdgm'hy Yarr., Cuv. Cyclopteras liparis, Linn., Penn*, Don., 
Jen. Unctuous sucker. 
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ly at the point of the Ness at Stmmness* where they may- 
be picked up by dozens. It has been observed as far north 
as Greenland, as well as on the southern shores of England. 
It sheds its spawn in February, and feeds on small shells 
and marine insects. It is chiefly used as bait for other fishes. 

This species very much resembles the L* Montaguu wit h 
which it is likely to be confounded, but in the latter species 
the dorsal and anal fins are unconnected with the caudal 


III. — APODES. 

Ventral fins wanting. 

Family VIIL ANGUILLIDiE. Body very much 
elongated, eel-shaped ; scales scarcely apparent. 

# 

Genus ANGUILLA . Dorsal commencing considerably 
behind the pectorals, and forming with the anal a caudal ; 
lower jaw longest. 

Anguilla acutirostius * — The Sharp-Nosed Eel, 

Specific Characters.— Snout sharp; gape extending to beneath tin* 
middle of the eye ; the distance before the dorsal about one-third of 
the entire length. 

Description*— From a specimen thirty inches in length. From the 
point of the snout to the base of the pectorals, about one-ninth of 
the whole length, and one-third as far as the origin of the dorsal 
Colour of the back as far as a little below the lateral line, dark olive ; 
belly yellowish-white ; pectorals dark. Snout sharp, compressed at 
the sides. Teeth small and closely set, placed in one row on the 
sides of each jaw, and in many rows in front; under jaw longest; 

* Anguilla amitirostris , Yarr,, Jen. Murmnu anguilla, Limn, Perm, 
Anguilla vulgaris , Flern, 
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angle of the mouth extending back to beneath the middle of the ©ye ; 
pectorals rounded ; all the rays finely branched. Dorsal fin com- 
mencing at about one-third of the whole length from the snout, and 
running down the back to form, with the assistance of the anal, the 
caudal fin ; the terminating rays rather the longest. Anal fin' com- 
mencing a little in front of the middle, and answering to the dorsal ; 
a number of mucous pores about the head and sides ; gill-opening 
small, placed in front of the lower half of the base of the pectoral 
fin; scales small, scarcely perceptible; skin soft and very slimy, 
marked with a number of capillary lines arranged in threes, giving an 
appearance as if the skin had been finely plaited ; lateral line straight 
throughout its course ; ventral fins wanting. 

There is a variety of Eel frequently met with, known by 
the name of Silver Eel, with the back of a light colour, the 
sides of a silvery lustre and subtranslucent, and the pecto- 
rals nearly black ; in other respects it answers to the above 
description of the common Sharp-nosed species*. Eels are 
saief not to exist in the Arctic Regions. They abound, how- 
ever, in many of the European rivers, and are caught in 
immense numbers in Holland as well as in the rivers emp- 
tying themselves into the Baltic, and form a considerable 
article of trade. They frequent nearly the whole of the 
rivers and lakes throughout Britain, and are found more or 
less numerous in almost every part of the world. In all the 
large towns in England they are much sought after as an 
article of food, and by some, are held in high estimation, 
particularly when cooked by potting or stewing them ; 
but, on account of the large proportion of oil which they 
contain, are extremely unwholesome, and apt to create se- 
vere indigestion, and alimentary disturbance from their use. 

In Scotland, the Eel is seldom or never eaten, under an er- 

» 

roneous impression of its not'being a true fish, but a kind 
of water-serpent, and so a prejudice is excited against it. 

This fish inhabits both the river and sea, and, in the 
month of April, deposits its spawn in the brackish waters, 
vox,. VII. b b 
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In June, the young are seen from two to three indies in 
length, making their' way up the fresh- water rivers in innu- 
merable multitudes, keeping a few inches below the surface, 
and at a short distance from the bank. No obstacle ap- 
pears to arrest their progress. They have been known to 
climb up posts, and to ascend into trees, and from thence 
let themselves drop down’ into the adjoining stream* They 
have also been observed crawling over land from one pond 
to another, and Albernus tells us, that he has known them 
to collect together under a hay-rick, to keep themselves 
warm, yet all perished through excess of cold. In Novem- 
ber, December, and January, if the season be mild, Eds re- 
descend the rivers in their passage to the sea, and are then 
taken in great numbers in cages and other snares set for 
that purpose ; but if the weather be cold, and the watcrjow 
and clear, they are found to bury themselves under the sur- 
face of the mud, frequently at a depth of from four to six 
inches, and there remain during the frost. After a heavy fall 
of rain, so as to discolour the water and increase the size of 
the rivers, these fish leave their hiding places and range about 
In search of food'; 'this they do with greater eagerness (lur- 
ing the night than by day. They feed on worms, insects, 
and carcasses, and it is a common occurrence to find in the 
abdomen of a dead cat or dog, which has remained under 
Water for a week or more, several pounds of Eels* 

A most extravagant idea was entertained amongst the 
ancients, as regards the generation of eels. Aristotle be- 
lieved that they sprang from the mud ; Pliny that the 
scrapings of their bodies which they left on rocks, were 
animated and became young eels ; other ancients supposed 
that they sprang from grass, horse-hair, and carcasses of 
animals ; Helmont believed that they came from May-dew ; 
Eondelet says they couple after the manner of serpents, and 
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that they are viviparous. But it has been now sufficiently 
proved by Mr Yarrell that the 'generation of these fishes is 
effected in the ordinary course of nature, and that they are 
oviparous. 

Eels are said sometimes to attain to the length of six feet 
three inches. They are very abundant in the Firth of Forth, 
as well as in every river and streamlet which enter it. 


Anguilla latxrostrxs.^ — The Broad-nosed Eel. 

Specific Characters v — Snout broad and rounded ; gape extending to 
beneath the posterior part of the orbit ; tbe distance before the dor- 
sal, more than one- third of the entire length. 

Description . — From a specimen three feet in length. The distance 
from the point of the snout to the base of the pectorals, about one- 
seventh of the entire length. Colour of the back of a dark olive ; 
belly yellowish- white ; pectorals dusky green (the whole fish is liable 
to great variation as to colour). Dorsal fin commencing, at a dis- 
tance from the point of the snout, of rather more than one-third of 
the whole length of the fish, and ending by uniting with the caudal ; the 
terminating rays rather the longest. Anal fin commencing close be- 
hind the vent, and answering to the dorsal ; caudal formed by the 
continuation of the dorsal and anal; pectorals rounded, the middle 
ray equalling the length of the gape ; gill-opening small, situated in 
front of the lower portion of the base of the pectorals. Head rather 
flattened ; jaws broad and rounded ; the lower one the longest; teeth 
small, closely set, placed in, many rows in each, jaw. Lateral fine 
not very apparent ; a few mucous pores' about the head and throat, 
and over the pectorals; scales very small and adherent, deeply im- 
bedded in the skin ; the whole surface of the body covered with a 
thick mucous secretion ; ventral fins wanting. Number of fin rays — 

P. 17; D., A., and C. 480. ‘ 

In the Firth of Forth, the Broad-nosed Eel is less fre- 
quently met with than the Sharp-nosed species, bat, in 
other respects their habits appear similar. 


* Anguilla la,lirostri% Yarn, Jen. 


b b £ 
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Genus CONGER * — Dorsal fin commencing over the* etui 
of the pectorals; and forming wills the anal a pointed cau- 
dal ; lower jaw not projecting beyond the upper. 

Congee vulgaris.* — The Congee-Eel. 

Specific Character. — Dorsal and anal fins margined with black. 

Description, — From a specimen twenty-one inches in length. Co- 
lour of the back and sides a pale yellowish-grey ; dorsal and anal 
fins margined with deep black, which is very conspicuously seen in 
young specimens ; lateral Hue spotted with white* frequently very 
obscure. Dorsal fin commencing immediately over the end of the 
pectorals, all the rays short, nearly of equal length throughout, ex- 
cept where they terminate to unite with the anal, to form the acute 
pointed caudal Anal fin commencing close behind the vent, in & 
line under the seventieth ray of the dorsal, and answering in other re- 
spects to that fin; vcntrals wanting; pectorals rounded, the middle 
ray about the length of the lower jaw, as far as the angle of the 
mouth. Eyes large ; head depressed ; snout narrow towards the ex- 
tremity ; lips fleshy ; lower jaw rather the shortest ; gape wide ; 
angle of the mouth in a line under the posterior margin of the iris ; 
teeth blunt, irregular, small, and numerous, placed in one or two 
lira on the sides of each jaw, and in many rows in front, especially 
on the upper jaw, when the teeth arc rather longer and larger ; those 
on the vomer extending but a short way back. Lateral lino straight 
''throughout its course, from the point of the, upper jaw to the Imw 
of" the pectorals, about one-seventh of the whole length of the fish ; 
skin thick and firm, covered with a mucous secretion ; gill-opening' 
small, situated in front of the lower part of the base of the pectorals. 
Number of fin rays— * 

P. 17 ; IX, A., and C, 54(1 « Vert, mfi 

The Conger is a common fish on many of the rocky parts* 
of the British coast. It is found in the Shetland and Ork- 
ney Isles, and along the east and western shores of Scot- 
land, but in no great plenty. It abounds on the coast of 
Cornwall, where “ it is not uncommon for a boat with three 
men to bring on shore from five hundredweight to two tons, 1 ' 
the fishing being performed during the night. u They are 

* Conger vulgaris, Yarr., Guv. Murcena Conger, Linn., Penn., Don» 
Anguilla Conger , Jen. 
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taken principally with long lines, called by the fishermen 
bolters ; each line is about five hundred feet long, with 
sixty hooks placed eight feet apart from each other, baited 
with pilchards or sand-eels, and not unfrequently such a 
number of bolters are fastened together as to reach a mile 
in length."® Congers are extremely voracious, preying' on 
all kinds of small fish, as well as shells and dead animal 
matter. A fine specimen was taken in the month of No- 
vember 1884, at a short distance below Alloa, and sent to the 
Edinburgh market, where, on opening its stomach, sixty- 
eight spirlings were found in a perfectly fresh state ; they 
were consequently exposed for sale, and soon obtained a 
purchaser. The Conger is remarkably tenacious of life, 
and will live several hours out of water. The fishermen in 
Cornwall are aware of this ; and are said to be in the habit 
of striking the fish on the abdomen, which proves an effec- 
tual mode of causing instantaneous death. The Firth of 
Forth is an excellent nursery for the Conger, in conse- 
quence of the rich feeding ground between Alloa and Stir- 
ling, where, in the months of July and August, the young 
are frequently taken with the hook from one to five pounds 
in weight. Specimens have been taken occasionally in the 
Firth weighing seventy pounds ; they are said to grow to 
the length of ten feet, and to acquire a weight of one hun- 
dred and thirty pounds. These fish spawn in December 
and January ; and are frequently brought to the Edinburgh 
market, where one of four feet in length will fetch a price 
of from a shilling to eighteen pence ; the flesh is considered 
good, but in general rather dry. A young conger- eel from 
one to two feet in length, is distinguished from the common 
eel in the dorsal fin commencing over the end of the pec- 
torals; in the under jaw not projecting beyond the upper 
jaw ; in the caudal being acutely pointed ; in the dorsal 
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and anal fins being margined with black ; and in the end 
of the pectoral rays being half-way between the point of 
the snout and the commencement of the anal fin ; none of 
which characters are possessed by the common eel. 

Genus A MM 01) Y TES * — Dorsal and anal fins separat- 
ed from the caudal by a short space ; caudal fin forked. 

Ammodytes tobianus.* — The SanikEel. 

Specific Character. — Dorsal fin commencing in a line over the ex- 
tremities of the pectorals. 

Description. — From a specimen eleven inches in length. Head,, 
measuring from the point of the under jaw to the posterior extremity 
of the operculum; one-fifth of the whole length, caudal excluded ; 
body elongated, somewhat of a square form, with the angles round- 
ed, nearly of equal thickness throughout. Colour of the back dusky 
green ; sides and belly silvery-white. Dorsal fin commencing in a 
line over the end of the pectoral rays, and running down the back 
to within a short interval of the caudal rays ; all the rays simple, nod 
nearly of equal length throughout, being about half the length of the 
pectorals. Anal fin commencing immediately under the twenty- 
ninth ray of the dorsal, and ending, a little before the caudal, all the 
rays simple, answering to the dorsal. Caudal fm deeply forked, the 
middle ray about half the length of the longest ray of the same fm ; 
pectorals pointed,* ventrala wanting, : Snout sharp; gape wide ; 
under jaw projecting considerably beyond the upper, and ending ia 
a strong point maxillarics long ; pedicels of the interamxillariei 
very short ; upper jaw turns up at its extremity when the jaws are 
widely expanded, causing the maxillarics to become vertical ; venter 
with one long tooth directed forwards and downwards, ami bifur- 
cated. at its extremity ; eyes small ; orbits round, situated mthCr 
nearer the point of the tinder jaw than to the posterior margin of the 
gill-cover ; suboperculum large, marked with a number of diverging 
stri. 00 , terminating in a rounded point, directed over the base of "the 
pectorals; gill-opening large ; body covered with small scales ; late- 
ral line taking its origin behind the head, anti running dose under 
the base of the dorsal fin; throughout its whole course down the 
back, along the middle of each side a second line is visible taking 
a course parallel to the former. Number of fin rays— 

D. 58; P.12; A .31; C. 18. 

■ * Ammodytes tobianus, Yarr.,'Jen# Horner, Wide-mouthert hatinec. 
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This species is found m many situations along the east 
and west coasts of Scotland ; it has been taken on the Ber- 
wickshire coast, on the coasts of Yorkshire and Suffolk, 
and as far south as on the shores of Devon and Cornwall 
It is seldom or never observed to frequent rocky places, or 
where the ground is hard and stony, but is found almost 
invariably on fine sandy banks where it conceals itself by 
burrowing under the surface, at a depth of from four to six 
inches. It is generally considered a rare fish on most of 
the British coasts, compared with the A lancea , the next 
species to be described. It is, however, not unfrequerrtly 
met with in the Firth of Forth, more particularly in the 
sands at Musselburgh and Portobello, where numbers are 
raked out from under the sand, after the ebbing of the tide. 
In Edinburgh they receive the name of homers, and are 
brought to market in August, and sold by the dozen. The 
flesh is wholesome and palatable ; they shed their spawn 
in September. Specimens are occasionally met with mea- 
suring fourteen inches in length. 

Ammodytes lancea.* — The Sand-Launce. 

Specific Character . — Dorsal fin commencing in a lino over the 
middle ■ of ' the pectorals. 

, in length. . Head one- 
fifth of' the entire length, caudal not included ; body elongated, ap- 
proaching to square, with the angles rounded, nearly of equal thick- 
ness throughout. Colour of the hack and upper part of the sides 
dusky green ; belly silvery-white ; caudal of an olive tinge. Dorsal 
fin commencing over the middle of the pectorals, or frequently over 
the lower third, and terminating at a short distance from the caudal ; 
all the rays simple," and nearly of equal height, about half the length 
of the long caudal rays. Anal fin arising immediately under the 
twenty-ninth ray of the dorsal, and ending in a line with the las 
ray of the same fin ; all the rays simple, the anterior ones, excep 

* Ammodytes lancea, Yarr., Jen. Ammodytes tobianus , Perm., Flem 
Sand* Eel, Biggie, Small-mouthed Launee « 
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the first two, rather the longest ; caudal fin forked, the middle ray 
rather longer than the longest ray of the same fin ; the lobes rounded ; 
all the rays finely branched, except the short lateral ones, winch are 
simple ; pectorals pointed ; vontrals wanting* Head long and nar- 
row ; snout conical ; gape small ; under jaw longest when* the jaws 
are closed ; mouth protractile ; maxillaries short ; pedicels of the 
intcrmaxillaries rather long ; when the mouth is widely opened, the 
end of the upper jaw does pot turn up as is observed under similar 
circumstances in the last-described species, hut projects forwards and 
slightly downwards ; one tooth on the vomer bifurcated at its ex- 
tremity ; no perceptible teeth on the jaws ; eyes round, situated 
nearer the point of the snout than to the end of the gill-covers ; sub- 
operculum large, beautifully marked with diverging strife, terminat- 
ing in a rounded point, directed over the base of the pectorals ; la- 
teral line commencing behind the head and running parallel with, 
and immediately beneath, the base of the dorsal fin ; below it, about 
half-way down the side, is observed another line taking a similar 
course ; scales small and adherent, arranged in oblique lines. Num- 
ber of fin rays — 

P. 54; P.13; A. 26; C. 16. 


Two species of Sand-Eels, inhabiting our British Coasts, 
have been for a long time confounded, under the name of 
Ammodytes tobianus, but which appear now to be clearly 
understood;— M. Lesauvage of Caen being the first natu- 
ralist to point out the characters in which the two species 
differ. The A. lancea is distinguished from J, tobianm in 
seldom exceeding the length of six inches, in the dorsal fin 
commencing over the middle, or last quarter of the pecto- 
rals ; in the upper jaw not turning up when the mouth is 
widely opened ; in the maxillaries being short and the pe- 
dicels rather long. Whereas in J, tobianm the length fre- 
quently exceeds thirteen inches ; the dorsal commences over 
the extremities of the pectorals ; when the mouth is widely 
opened, the end of the upper jaw turns up very conspicu- 
ously ; the maxillaries are very long, and the pedicels very 
short. 

The Ammodytes lancea has been observed in the Orkney 
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Isles by Mr Low, who records it as being a common fish, 
and constantly used as bait for other fishes. It is exces- 
sively common on the shores of Scotland, as well as on 
the east, west, and south coasts of England ; it also occurs 
along the coast of Ireland, and, according to Mr Lukis, 
on the authority of Mr Yarrell, both species are met 
with at Guernsey. It, like the A. tobianus, inhabits sandy 
ground, and conceals itself under the surface. These fish 
are much sought .after by fishermen, who put much va- 
lue on them as bait ; and on the south coast of Devon 
they are taken in such numbers with a net, that “ they 
are usually sold to Dieppe fishermen for twenty pence the 
bushel.” They are very plentiful in the summer months in 
the Firth of Forth, especially on the sands above Queens- 
ferry, where the A. tobianus is never found. At Mussel- 
burgh and Portobello the two species inhabit the same 
locality. They are caught after the recess of the tide in 
the wet sand, by scraping away the surface with a rake or 
a stout stick, when they are observed twisting about with 
the greatest activity, and will, if not soon taken up, conceal 
themselves again beneath the sand. I have seen these fish 
swimming about in large shoals, but they refused to take 
a bait of any description. Their food is said to be marine 
worms and very small fishes. They frequently appear in 
the Edinburgh market during the summer months, and arc 
sold by the measure. On the south coast of England they are 
salted and dried for winter use. The period of their spawn- 
ing has been differently stated by different authors ; I have 
not myself been able to detect ova in them sufficiently ad- 
vanced to form an opinion as to the period of their deposi- 
tion. 
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ORDER IIL— OSTEODERML 

' Operculum large ; branchial opening very small ; body 
mailed with transverse angular plates; snout much pro™ 
duced ; one dorsal with simple, slender rays. 


Genus SYNGNA THUS.— Body slender; snout pro- 
longed into a tube, with the mouth placed at the extremity ; 
gill-opening towards the nape, 

Syngnathus acts.* — The Great Fife-fish. 

Specific Characters. — Pectoral fins present ; crown of the head cm- 
rinated. 

Description. — From a specimen fourteen inches and a half in length ; 
head measuring from the point of the snout, to the posterior ex- 
tremity of the operculum, about one-eighth of the entire length ; 
body anteriorly heptangular ; at the caudal extremity quadrangular. 
Colour of the back yellowish-brown, with sixteen dark broad patches, 
half an inch in breadth, placed a quarter of an inch from each other ; 
belly pale yellow. Upper surface of the back flat, with a ridge on 
each side, commencing at the gill-opening, over the base of the pec- 
torals, and running down as far as the last ray but four of the dorsal 
fin where It terminates ; immediately behind the pectoral fin it se- 
cond. ridge takes its origin and runs parallel with the one on the back, 
as far as in a line under the fifth or sixth ray of the dorsal, where it 
becomes abruptly lost; under the pectoral a third ridge commences, 
which passes down the whole length of the body, and ends at the 
base of the caudal fin ; on the under surface of the belly a fourth 
'rfdge is, observed, which' begins .under the throat and terminate! at 
the vent; a little above the cud of the second ridge, and, in aliite 
under the third ray of the dorsal fin, another ridge commences, and 
'terminates at the base of the tail. 'Crown of the head very conspi- 
cuously earinated, by a ridge commencing at the nape, passing over 
tbe bead and becoming lost between the eyes ; eyes rather large, or- 
bits rising above into a sharp granulated ridge, forming a depression 

* Syngnathus acus, Linn., Yarr., Jen., Penn. Tangle-Fish, Scotland, 
a name so given by tbe fishermen, in consequence of its being found under 
seaweed, which they call tangle. 
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between on the anterior, part of each eye is placed a small spine 
directed laterally* Snout produced about half the width of the 
head ; mouth very small placed quite at the extremity ; lower jaw 
shortest, ascending to meet the upper,* teeth wanting; a small granu- 
lated ridge on the upper part of tine snout, extending from the middle 
of the upper lip, to between the eyes, where it is joined by another 
small granulated ridge passing down from the summit of the cra- 
nium ; on each side of this latter ridge, in another which terminates 
at the upper and posterior margin of the orbit ; operculum large; 
very much resembling a mussel-shell in form, marked with granula- 
ted and diverging striae ; gill-opening small, situated in a line over 
the posterior margin of the operculum. Body mailed with about 
sixty-three osseous plates, beautifully striated. Dorsal fin situated 
immediately before the middle of the back, all the rays soft and 
simple ; the middle ones rather the longest ; the base of the fin 
equalling the length of the head, snout included ; the last ray placed 
half- way bet ween the tip of the nose and the end of the caudal rays ; 
vent in a line under the sixth dorsal ray, and immediately before the 
anal fin, which is very small and scarcely visible, consisting of only 
three short, simple rays. In the male there is a long longitudinal slit 
extending from behind the vent, to nearly half-way down towards 
the tail; caudal and pectoral fins rather small, and rounded at the 
end; ventrals wanting. Number of fin rays — 

D. 43 ; P. 12; A.3; C. 12. 

This species of Pipe-fish is not imfrequently met with 
in the Firth of Forth, where it is found lurking under sea- 
weed in shallow water. It is occasionally taken on the 
Portobello sands, in shrimping nets, but in warm weather 
it 'keeps farther from land. We are informed by Mr Yar- 
rell, that the male differs from the female, in the belly from 
the vent to the tail fin being much broader, and in having, 
for about two-thirds of its length, two soft flaps, which fold 
together and form a false belly. They breed in summer ; 
the females casting their roe into the false belly of the males. 
Early in the summer, roe is found in those without a false 
belly, but never any in those with it ; but later in the sum- 
mer no ova are found in the females, but in the false belly 
of the males only. They begin to breed when only four or 
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five, inches in length. Mr Yarrell has ascertained that the 
males of Syngnaihm acus carry their living young in the 
anal pouch, even after they have been hatched there. He 
has been frequently told by fishermen that on opening them, 
they had found the living young within the pouch, which 
they called the belly, and that when these young were 
shaken out into the* water over the side of the boat, they 
did not swim away, but when the parent fish was held in 
the water in a favourable position, the young would again 
re-enter the pouch. 

The Great Pipe-fish 1 have also found on the coast of 
Berwick, on the Devonshire coast, and on the shores of the 
Solway ; it feeds on small mollusca, minute Crustacea, and 
the ova of other fishes. It is of little or no value either as 
bait or food. 

Syngnatiius typhle.* — The Dekp- nosed Pipe-Fish. 

Specific Characters , — Pectoral fins present ; head not carmaied, or 
raised above the level of the back. 

Description, — From a specimen ten inches in length ; head mea- 
suring from the point of the snout to the posterior extremity of the 
operculum about one-sixth of the entire length; body anteriorly hop- 
tangular ; quadrangular at the caudal extremity. Colour of the back 
and sides, greenish-yellow ; belly pale yellow. Back flat, with a 
ridge on both sides, commencing at the gill-opening, and terminat- 
ing at the last ray hut six of the dorsal fin ; behind the pectoral fin 
commences a second ridge which runs down the side as tar tm in a 
line under the fourth dorsal ray ; at the lower extremity of the base 
of the pectoral arises a third ridge winch runs down the whole 
length of the body, to the base of the caudal fin ; under the throat a 
fourth ridge takes its origin, and, after running down the mesial line 
of the abdomen, terminates at the vent ; immediately under the third 
ray of the dorsal, and above the termination of the second ridge, 
commences another ridge, which, after taking an oblique course for a 
short distance, towards the last ray of the dorsal, passes straight to 

* Syngnallms ijtphle, Linn., Yarn,' Jem, Don. Short Pipefish, Lesser 
Pipefish, 
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the caudal flu ; summit erf the head not cavmated or raised above the 
level of the back ; ©yes rather small, the apace between flat; a small 
obtuse tubercle in front of each eye, from which extends a narrow 
line to the point of the upper jaw ; extremity of the snout as deep 
as the head ; under jaw shortest, ascending obliquely to meet the 
upper ; the lower margin rounded. Gill- opening small, situated above 
the upper and posterior border of the operculum ; gill-covers large, 
finely granulated and striated, approximating under the throat ; teeth 
not perceptible ; snout compressed, especially towards the extremity, 
where it takes a slight turn up. Body protected by fifty-three osse- 
ous plates, beautifully marked with fine striated lines. Dorsal fin 
situated rather nearer the tip of the tail than to the point of the 
snout ,* the middle rays rather the longest ; the base of the fin as long 
as from the tip of the lower jaw to the posterior margin of the orbit ; 
caudal fin twice the length of the pectorals ; the middle ray about 
twice the length of the two first lateral rays ; when expanded it pre- 
sents at the end an angular form. Vent placed in a line under the 
third ray of the dorsal, and immediately in front of the anal fin, which 
is excessively minute, composed of only three rays; ventrals wanting. 
In the male there is a long longitudinal slit or pouch, extending a 
considerable way down the body, and commencing close behind the 
vent. Number of fin rays — 

D. $6 ; P.13; A. 3; C. 9. , 

Some naturalists have very erroneously considered 8. 
typhlc and S . acus as mere varieties of the same fish. In 
S. typhlc the twelfth ray of .the dorsal fin is situated ex- 
actly in the middle of the dish ; the head is not raised above 
the level of the back ; between the eyes, perfectly flat ; the 
upper ■margins of the orbits not in the slightest degree 
raised ; the pectorals not half the length of the caudal ; base 
of the dorsal fin considerably less than the length of the 
head ; the caudal fin angular at the end ; the body with but 
fifty-three osseous shields. Whereas in S. acus the last 
ray of the dorsal fin is in the middle of the fish ; the head 
very much raised over the gill-covers ; between the eyes a 
deep depression, formed by the upper margins of the orbits 
being much raised ; pectorals about the length of the cau- 
dal ; base of the dorsal fin equalling the length of the head ; 
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the caudal rounded at the end; and the body with sixty- 
three osseous shields. 

The Deep-nosed Pipe-Fish is rather rare in the Firth of 
Forth, although a place apparently favourable for its habits. 
It frequents water from three to four feet deep, where the 
bottom is of a sandy nature and covered with the smaller 
kinds of/m, among which it prowls about in search of mi- 
nute aquatic insects. I have taken them in pools, at North 
Berwick, left by the receding of the tide, but further up 
the Firth they seem but little known. It is a common fish 
on the east coast of England, as well as along the shores of 
Devonshire and Cornwall At Brixham in the month of 
September, I saw as many as four dozen taken at one haul 
of a net, and I was informed at the same time by the fish- 
ermen, that in the earlier part of the season they would 
sometimes enclose five times that number; winch being of 
no service, are invariably returned again to the sea. 

Synonathus /BauonEUs.* — T hk JSquorkal Five-Fish. 

Specific Character*!* — Pectoral fins wanting ; caudal obsolete ; dor- 
sal and vent nearly in the middle of the entire length. 

• Description*-—' (e Length from twenty to twenty-four inches, readi- 
ly distinguished from both the foregoing species by the want of the 
pectoral and' anal fins. Form slender and very much elongated ; 
body compressed, with an acute dorsal and abdominal ridge, also 
with three slight ridges on each side, hence the trunk from tlm gills 
to the vent is octangular; the tail is absolutely quadrangular, becom- 
ing almost round towards the tip, which is extremely tapering ; trans- 
verse shields or plates, between the gills and the vent* twenty-eight 
in number; from the vent to the extremity of the tail, sixty or more, 
but, from the extreme minuteness of the last few not admitting of 
being counted with exactness ; head not more than one- twelfth of 
the entire length, without any elevated ridge on the occiput ; snout 
narrower than the head, similar in shape to that of S. mm, but much 
shorter in relation to the entire length of the Mi ; dorsal occupying 
* 


Syngnathm mquorms, Auctorum. 
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nearly a middle position in tlie entire length, the distance from the 
last ray to the end of the tail, at the samedatne, a little exceeding that 
from the end of the snout to Ilia commencement of the fin ; vent a 
very little before the middle, being nearly in a vertical line with the 
commencement of the -last quarter of the dorsal fin; 'tail "compressed 
at the ; ex tremity, shewing a .very email ; rudimentary caudal fin ; the 
rays, however;- soobsolete, and so much enveloped in ■ the common 
skin, as to be scarcely .distinguishable# {Colours) Yellowish, with 
transverse pale lines, with dark margins, one in each, joint, and ano- 
ther do wn the middle of each plate, giving it the appearance of pos- 
sessing double the number of joints it really has ; these markings, 
however^ cease, just beyond the vent/* Number of fin rays — 

“ D about 40; A# 0 ; C. 0 ? P# 0.'* Jenyns* 

This fish was 'first Recorded as British by Sir Robert Sib- 
bald, who obtained a specimen in the Firth of Forth prior 
to the year 1685. No other instance of its occurrence in that* 
locality has since been noticed. It has been procured in 
Berwick Bay by Dr Johnstone, on the Devonshire coast 
by Colonel Montagu, and on that of Cornwall by Mr Con ch- 
it is one of the rarest of our British Fishes, 


Syngnathus ophidion.* — The Snake Pipe-Fish# 

Specific Characters — Pectoral fins wanting ; caudal obsolete. ; dor- 
sal and vent before the middle of the entire length. 

Description . — From a specimen fifteen inches in length ; head 
one-eleventh of the entire length; body elongated and slender ; back 
nearly flat ; abdominal ridge acute, also with three slight ridges on 
each side ; hence the trunk from the gill to the vent is heptarigu- 
lar, and of a uniform thickness, behind the vent the body tapers, 
and is somewhat quadrangular, becoming quite round near the ex- 
tremity of the tail, the tip of which is compressed into a very minute 
rudimentary caudal fin# Colour of the back and side yellowish-brown, 
with transverse pale lines with dark margins, one in each joint, and 
another down the middle of each plate, giving it the appearance of 
possessing double the number of joints it really has, precisely simi- 
lar to the markings of the Mquoreal Fipe~Fish as described by Mon- 
tagu ; these markings cease behind the termination of the dorsal fin, 
nor do not pass completely round the trunk, but become lost on 


Syngnathus ophidian, Auetorum. 
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each side? of the abdominal ridge ; they are indistinctly seen on the 
back, those on the sides being very conspicuous ; belly pale yellow* 
First ridge commencing immediately over the gill-opening, and run- 
ning down the side of the back, where it becomes gradually lost as 
it approaches the extremity of the tail ; second ridge commencing at 
the posterior margin of the operculum ; and takes a course clown the 
side as far as the vent, where it suddenly bends., after which it passes 
down towards the end of the tail where it, like the first, becomes lost ; 
third ridge takes its origin at a little below the commencement of the 
second ridge, and, after running parallel with it as far as under the 
middle of the dorsal fin, disappears at the side of the anal aperture ; 
the fourth or abdominal ridge is more prominent than the res!, H com- 
mences under the throat, and is lost at the anterior part of the vent. 
The transverse plates of the trunk, between the gills arid the vent, 
twenty-eight in number ; from the vent to the extremity of the tail, 
sixty-one (about the same number as is observed in the Mquoreal 
r Pipe-Fish). Dorsal fin commencing considerably before the middle 
of the entire length ,* all the rays simple, the middle ones rather the 
longest, giving the fm somewhat of a rounded form ; the base much 
longer than the length of the head, being as long as from the point 
of the snout to the middle of the third shield of the trunk ; the last 
ray situated exactly in the middle of the whole fish ; vent placed im- 
mediately in a line under the twenty-eighth ray of the dorsal. Oc- 
ciput on the same level as the back, gradually sloping in front as far 
as to the anterior part of the orbits, from thence to the tip the snout 
becomes slightly sinuous ; under jaw shortest) ascending obliquely 
to meet the upper; chin rounded ; tip of the snout about the depth, 
of the diameter of the orbit ; month very small, placed at the extre- 
mity ; jaws without teeth ; gill-cover in form very much resembling 
a small mussel* shell, closed on all sides by a continuous membrane, 
except on each side of the nape, where there is a small gill-opening ; 
eyes placed half-way between the tip of the jaws and the origin of 
the second plate of the trunk. Number of fin rays— 

D» 43 ; C. 7 ; P. and V. wanting. 

The only examples of this fish 1 have seen, were taken in 
the Firth of Forth at North Berwick, in the month of 
July,' when two" specimens were found under sea* weed in 
a small pool of water which had been left on the recess 
of the tide. Their stomachs were filled with a minute spe- 
cies of shrimp, and apparently eggs of Crustacea. Mr 
Yarreli has found this, species of Pipe-Fish not uncommon 
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at the mouth of Fool Harbour, in company with acus 
and S. typhle. It has also been found on the coast of De- 
von, and, although a rare fish, it seems better known than 
the last-described species, with which it has occasionally 
been confounded. The best distinguishable character is in 
the position of the dorsal fin. Mr Yarrell states, that a in 
this species, as well as the two others belonging to this se- 
cond division , 11 S. cequoreus and S, hmbriciformis , tfC neither 
male nor female possesses an anal pouch, but the ova, after 
exclusion from the abdomen of the female, are carried for 
a time by the male in separate hemispheric depressions on 
the external surface of the abdomen, anterior to the anus. 
The females have no such depressions . 11 The $. hmbrici- 
Jbrmis has been taken by Dr Johnston in Berwick Bay, but 
has not been noticed as occurring in the Firth of Forth ; 
from its small size it is very liable to be overlooked. 


ORDER IV. — GYMNOBONTES, 

Opereule and rays concealed beneath the skin ; branchial 
opening small ; snout not produced ; true teeth wanting. 

Genus ORTHAGORISCUS.—Jws undivided ; body 
very much compressed, short, truncated behind ; rough, 
but without spines ; not capable of inflation ; dorsal and 
anal fins uniting with the caudal. 

Oethagorisccjs mola.* — The Short Sun-Fish. 

Specific Character, % — Depth about two-thirds of the length ; skin 
rough. 

* Orthayormus mold , Yarr., Guv., Jen. Tetradon mola , Penn. 

c c 
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Description a ' From three to four feet in length. Form oblong* 
approaching' orbicular, truncated behind ; Hides very much cum 
pressed* the dorsal and ventral lines presenting a sharp edge ; depth 
behind the pectorals about two-thirds of the entire length 5 thickness 
rather more than one-third' of the depth. Head not distinguishable 
from the trunk ; mouth small ; jaws exposed ; the iamellatcd sub- 
stance undivided ; eyes moderate, about equidistant from the cor- 
ner of the mouth and the branchial aperture, which last is of an oval 
form* and situated immediately before the pectoral fin. Skin desti- 
tute of scales* but everywhere very rough with minute granulations ; 
no lateral line ; dorsal placed at the further extremity of the body, 
short, but very much elevated* its height equalling two-thirds or 
more of the depth of the body, terminating upwards in a point ; rays 
very^ much branched ; anal opposite, and exactly similar, to the dor- 
sal ; caudal, with the posterior margin slightly rounded, very short, 
but its depth (or breadth, measured vertically),' nearly equalling that 
of the body, extending from the dorsal to the anal, with both of 
which fins it is connected ; pectorals small, rounded, attached ho- 
rizontally ; ventrals wanting. Number of fin rays” (Jeni/m)— 

« D. 17 ; A. 16 ; C. 14 P. l&”~~ Bloch. 


The Short Sun-Fish is not of unfrequenfc occurrence on 
the British coast ; it has been observed several times on the 
coast of Scotland, and on the English coast as far south as 
on the shores of Cornwall Colonel Montagu mentions 
one that was caught at Saleombe, in July 1700* that 
weighed three hundred pounds. They have been known 
to weigh as much as four hundred or five hundred pounds. 

Mr Couch says u the Short Sun-Fish is migratory, keep- 
ing probably at the bottom* and feeding on sea-weeds in 
its ordinary habits ; but in calm weather it mounts to the 
surface, and lies, perhaps asleep, with its bead, and even 
its eyes, 'above the water, floating with the tide.* Seven or 
eight examples have occurred in the Firth of Fortin Dr 
Neill says “a specimen was brought to him by the fishermen, 
who informed him that when they observed it, it was swim- 
ming along sideways, with its back fin frequently above water. 
It seemed to be a stupid, dull fish ; it made little or no at- 
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tempt to escape, but allowed one of the sailors to put his 
hands under it, and lift it fairly into the boat.'” The flesh 
is not made use of as food, but yields a large quantity of 
oil. 


SUB-CLASS II. — PISCES CARTILAGINEI. 

Bones cartilaginous ; cranium divided by indistinct su- 
tures ; branchiae generally fixed ; membrane without rays ; 
maxillary and intermaxillary bones either wanting or rudi- 
mentary ; the palatines, or vomer alone, supplying their 
place. 


ORDER L — ELBUTHEROPOMI. 

Branchiae free, with one large external aperture on each 
side, furnished with a strong opercule ; upper jaw formed 
by the palatine bone, firmly united to the maxillary ; inter- 
maxillary rudimentary* 

Genus ACIPENSER , — Body elongated, mailed, as well 
as the head, with osseous tubercles, arranged in longitudi- 
nal rows; mouth placed beneath, very protractile, small, 
without teeth ; nostrils and eyes lateral ; four pendent bar- 
bules on the under surface of the snout. 

AefPENSER' ST UR 10** THE SHARP-NOSED STURGEON, 

Specific Character w. — Osseous tubercles in five longitudinal rows ; 
snout pointed. 

Description . — From a specimen five feet in length. Body elongat- 
ed, tapering from the head to the base of the tail, approaching in 


Acipemer sturio, Auctorum* 
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form to pentagonal* covered with a number of large osseous pial.es 
arranged m five longitudinal rows ; .the first row commences at the 
nape, and runs down the back ; the central plates the largest and 
more elevated than the rest ; the second row arises over the pos- 
terior margin of the operculum, and runs down the side as far as the 
end of the tail ; the third row runs from the pectoral down the side 
of the abdomen ; rows similar to the two last arc also observed on 
the opposite side of the trunk ; each dorsal plate has a broad base, 
with a sharp elevated keel, terminating in a point directed backwards ; 
the sixth, seventh, and eighth plate, more raised than those preced- 
ing ; the base of each is rough with granulations ; the keel smooth, 
and plain. Colour of the back dusky grey ; belly dirty white ; fins 
dusky ; keels of the scales white* 8k in rough, with minute plates 
and points of various shapes, scattered irregularly over the surface. ; 
head sloping in front, covered with rough broad osseous plates ; 
snout pointed, somewhat of a conical form ; four barbules on the 
under surface, arranged in a cross direction, placed about half-way 
between the point of the snout and the anterior margin of the mouth ; 
mouth situated beneath, about in a line with the eye, of an oval 
form, without teeth, bordered by cartilage, capable of being greatly 
protruded. Eyes small ; operculum large, flat, and osseous, marked 
with a number of granulated striae, radiating from a centre* Dorsal 
fin placed very remote from the head ; caudal bibbed, the upper 
lobe much the largest ; anal placed under the posterior half of the 
dorsal ; ventrals a little in advance of the dorsal ; pectorals situated 
low down, in a line with the posterior margins of the gill- tun ers. 
Number of fin rays— 

D* 38 ; A* 28; 0. 127 ; V. 28 ; P* 28. 

The Sturgeon inhabits both fresh and salt; witter* and is 
a common fish in most of the northern parts of Europe. 
In some of the American rivers they are found in such vast 
abundance during the mouths of May, June, and July* 
that as many as six hundred are said to have bam taken 
in two days* On the British shores they are by no means 
common; seldom more than one individual is taken in 'the 
same locality during the season, and then almost invariably 
in estuaries, or at the mouths of large rivers. They are 
mostly taken in salmon-nets, but no instance has been re- 
corded of their being found on lines, or of their taking 
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a bait of any description, although small fash and vermes 
seem to be their principal food. They are found during 
the winter to inhabit the ocean, and to ascend rivers in 
the spring and summer months for the purpose of depo- 
siting their spawn ; the fry, as soon as they are extruded 
from the eggs, are said to seek the sea, and it appears on 
that account that very young ones are seldom or never 
found. In the Firth of Forth the Sharp-nosed Sturgeon 
is taken, on an average, once in every three years, and then 
generally in the salmon-nets at Musselburgh or Queensferry. 
It is sometimes found on the coast of Cornwall, but more 
commonly on our northern shores, A muddy bottom 
seems to suit their habits the best, which they are said to 
explore with their snout like swine in search of food. The 
flesh of the Sturgeon is much esteemed ; it seems, however, 
to have been more highly prized in former times than at 
present. The roe of this fish is salted, and exported under 
the name of caviare. The best isinglass is made from the 
sound or swimming bladder, and sold at a high price. 

AeiPENSER X, ATI HOST JR IS. PctTU . — -B ROA3J-NOSEI) 

Sturgeon. 

Specific Character #* — Osseous tubercles in five longitudinal rows ; 
snout blunt. 

Description ^— From a specimen seven feet nine inches in length ; 
weight eight stones. Colour of the back and sides, olive, with a shade 
of grey ; belly dirty white. 'Body armed with five rows of osseous 
shields, the first row commencing behind the head, and runs down 
the central ridge of the back ; the two next rows arise one on each 
side of the former, but nearer to the central ridge than to the pec- 
toral fins ; immediately on the lower margins of the pectorals the 
other two rows commence'; skin rough, with a number of small an- 
gular osseous plates intermixed with very minute spicula ; the first 
free shield on the central ridge is nearly orbicular, and very slightly 
eari mated the remainder in that row arc of an oval form, with their 
margins entire ; the keels of the fifth and sixth shields one-eighth 
of an inch high, all the rest arc lower ; the lateral shields are 



400 


FISHES OF THE FIRTH OF FORTH. 


broad, slightly carmatcd, and, like those on the central ridge* not 
booked in the centre, as is observed in the sharp-nosed sturgoou* 
From the tip of the snout to the commencement of the II rat free 
shield on the dorsal ridge, one foot eight indies ; from the tip of 
the nose to the orbit measures six inches ; the snout at tins extremity, 
three inches wide and one deep ; from the tip of the nose to 
the mouth, six inches and a half ; the space between the eyes 
measures five inches ; the cirri, which are four in number, are 
placed two inches and a quarter from the tip of the snout. Mouth 
two inches and a half wide; the upper lip with three fleshy lobes ; 
the under lip with two lobes ; summit of the head rough, with the 
central plates beautifully radiated and of a fibrous appearance ; po- 
sition of the fins the same as in other sturgeons. 

This fish differs from the 'Common Sturgeon (Aclpenm* 
9 turw) in having the tip of the snout much broader than 
the mouth ; in the keels of the dorsal plates being but slight- 
ly elevated ; and in having the cirri placed nearer the tip of 
the snout than to the mouth. It was taken with a net in the 
month of July near Alloa, and sent to the Edinburgh 
market, where it received a sate of a shilling a pound, A 
few weeks after another of nearly equal me was captured 
in the Tay, which was also sent to the Edinburgh market, 
and on close examination l was unable ■ to discover any 
characteristic differences between it and the one taken in 
the Forth* 

Tins sturgeon i believe to have been hitherto an mi- 
described British species, nor have I as yet been able to 
identify the fish in any of the works of continental authors, 
therefore I have proposed, in the mean time, the name 
latirostrw, as characteristic of the species. 

In the stomach of , the one from the Tay was found an 
entire specimen of the sea mouse (Aphrodite aculeate,) 
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ORDER II. — PE AGIOS TOM I 

Branchiae fixed, with five small external openings on each 
side; no opercule ; jaws represented by the palatine and 
postmandibular bones, which alone are armed with teeth ; 
pectorals and ventrals always present ; the latter (in the 
male) furnished on their internal margins with long ap- 
pendages. 

Family SQUALID/®. — Body more or less elongated; 
tail thick and muscular ; branchial openings on each side 
of the neck, never underneath. 


Gencjs SCYLLIUM*—* First dorsal fin never in advance 
of the ventrals; temporal orifices as well as the anal fin al- 
ways present ; teeth sharp and pointed, with small denticu- 
lations on each side, 

SCYLLIUM CANICULA.*- TlIE Sm ALL-SPOTTED DOG-FISH. 

Specific Character . — Valves of the nostrils approximate, covering 
the anterior part of the mouth. 

Description * —From a female specimen one foot eleven inches in 
length. Anterior part of the body of a rounded form, tapering to- 
wards the tail where it becomes compressed ; greatest thickness be- 
tween the pectoral and ventral fins; from the point of the snout to 
the last gill-opening but one on the neck, exactly one-seventh of the 
entires length, and one-fourth as far as the posterior extremity of the 
base of the first dorsal fin ; second gill-opening is placed mid- way be- 
tween the point; of the snout and the end of the pectoral fin. Colour 
of the head, back, and sides, reddish-grey, thickly spotted with dark 
brown ; belly and under the throat dirty white without spots ; the 
spots on the dorsal, caudal, and behind the pectoral and ventral fins, 
large and few ; outer surface of the pectoral, ventral, and anal fins, 

* Scyllvwm canicula, Yarr. Squatm mnicula , Jen. Morgay, Robin Buss • 
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plain. Snout blunt, rounded, and depressed, projecting beyond tlie 
upper jaw ; nostrils rather large, placed underneath, about lialf-way 
between the point of the snout and the anterior part of the orbit, and 
immediately in front of the upper lip, mostly concealed by a prolonga- 
tion of skin, so as to form a sort of valve over each aperture ; each 
valve is somewhat of a triangular form, extending over and partly 
concealing the anterior part of the mouth ; under the outer margin 
of each valve and partly concealed, is a small truncated lobe of a 
square form, not extending beyond the lip. Mouth large, the angle of 
which extends as far as in a line with the middle of the orbit ; under 
jaw shortest ; teeth small and sharp pointed, placed in three or more 
rows in each jaw ; each tooth is furnished with a small denticuktion 
on each side of its base. Eyes rather large, of an oblong oval, placed 
as far from the point of the snout, as the distance is between each ; 
branchial openings five, arranged in a longitudinal scries on each 
side of the neck, the four first nearly of equal size, about half the 
size of the orbit ; the fourth situated immediately over the anterior 
extremity of the base of the pectoral ; the fifth, which is the smallest, 
placed rather beyond that point Behind each eye, a little below the 
posterior angle, is a small temporal orifice, communicating with the 
mouth. Skin rough, with small denticulated scales, allowing the 
hand to he passed from head to tail, but not in the opposite direc- 
tion ; the extremity of the snout perfectly smooth, appearing as if the 
points of the scales had worn down. First dorsal fin, situated over 
the middle of the space between Hie ventral and anal fins, and mid* 
way between the fourth branchial opening and the end of the tail ; 
the anterior margin oblique ;; the posterior margin vertical,; the 
height rather more than equals the base. Second dorsal, about the 
same form as the first dorsal, but rather smaller, situated nearer it 
than to the end of the tail, and a little behind the termination of the 
anal fin. Caudal, truncated or very slightly rounded at the end ; the 
upper lobe commencing at first low, a little, behind the second dor- 
sal, gradually expanding and terminating abruptly ; the anterior 
lower lobe somewhat of the same form as the anal fin, but rather 
larger ; the posterior lower lobe much smaller, of a triangular form. 
Anal fin, placed a little in advance of the second dorsal, ami half-way 
between the commencement of the ventrals, and the termination of 
the anterior lower lobe of the tail ; the form somewhat triangular, the 
base more than twice the length of the height ; the lower end free, 
Ventrals in advance of first dorsal, situated about mid* way between 
the end of the pectorals and the anal fin ; the lower portions acute and 
free ; the posterior margins more oblique than the anterior margins. 
Pectoral broad, truncated behind, its length equalling the space" be- 
tween the point of the snout and the first branchial aperture, « The 
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male is characterized by having the vontrals larger than in the other Bex, 
and united throughout their length by an intermediate membrane : 
they are also furnished on their inner margins with fusiform appen- 
dages, not extending beyond the fin, in young subjects, but lengthen- 
ing in adults,' in th e/anm/e, the vontrals have the hist third po|gj<ms 
of their inner margins separate/' (Jonyns.) 

The Spotted Dog-Fish and the Lesser-Spotted Dog-Fish 
of Pennant, appear to be both the same species, differing 
only in sexual variety ; but whether they are the same as 
the one here described, or the one next to be noticed, is a 
question not easily determined, in consequence of Pennant 
having omitted the essential characters by which the two 
species are distinguished. We are indebted, however, to 
Mr Jenyns, in his excellent work on the British Vertebrate 
Animals, for first clearly pointing out the true specific dis- 
tinctions in the two species of Spotted Dog-Fish ($. camcwfa 
and S. catulusX which principally rest on the formation of 
the nasal valves, as will be shewn when speaking of $. catn- 
lus . 

The Small-Spotted Dog-Fish is generally considered a 
common spjecies throughout the British coast, but is found 
in greater lumbers on the southern shores of England than 
on those shores farther north. In the Firth of Forth it 
is comparat|vely rare, making its appearance generally in 
the month of June, when a few are captured in the salmon- 
nets at Musselburgh and Queensfcrry, On the coast of 
Devon it is taken mostly in the trawl-net and occasionally 
with the hook. 

It is a voracious feeder, and subsists principally on small 
fishes. The skin of this and of the other species of Shark, is 
much used in the arts for various purposes ; the finer parts 
being used by cabinetmakers as a substitute for glass-paper, 
and turners employ it for polishing wood. The flesh is 
coarse, and seldom used as food. 
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SCYLMUM CATUMJS.* — TllE LAttGtt-srOTTKI)' DotoFlSl'L 

Specific Character#, — V alves of the nostrils separate ; not reaching 
to lb mouth. 

Description. — F rom a female specimen one foot eight inches in 
length. Anterior part of the body rounded ; belly somewhat flatten- 
ed; caudal extremity compressed, greatest thickness behind the 
pectorals, tapering from the vontrals ; from the point of the snout 
to the third gill-opening on the neck, exactly one-sixth of the en- 
tire length, and one-fourth as far as the middle of the space be* 
tween the two dorsals ; first gill-opening is placed mid-way between 
the point of the snout and the end of the pectoral fin. Colour of 
the head, hack, and sides, reddish-grey, spotted with dark brown ; 
belly, under surface of the pectoral and ventral fins, dirty white; behind 
the, fins spotted. Snout blunt, rounded, and slightly depressed, pro- 
jecting beyond the upper jaw; nostrils rather large, elongated, placed 
beneath, much nearer the point of the snout than to the anterior part 
of the orbit, and immediately in front of the upper lip ; the inner half 
concealed by a prolongation of skin so as to form a sort of valve ; 
each valve is somewhat of a triangular form, rather short, not reach- 
ing to the upper jaw, having a lobe underneath of a similar form, but 
somewhat smaller. Mouth large, the angle of which extending back 
as far as in a line with the middle of the orbit ; under jaw shortest ; 
teeth small anti sharp pointed, placed m three or more rows in each 
jaw ; each tooth is furnished with a small dentieulatkm on each, side 
of its base. Eyes moderate, of an oblong- oval ; branchial openings 
five, arranged in a longitudinal series on each side of the neck, the 
first the largest, rather more than equalling the length of the orbit* 
the last the smallest, about half the size of the first, the fourth placed 
immediately over the anterior extremity of the huso of the pectoral 
fin. Behind anti a little under the posterior angle of the orbit, is si- 
tuated a small temporal orifice communicating with tins mouth ; skin 
rough, allowing the hand to bo passed from head to tail, but not in 
the opposite direction, owing to the scales being strongly denticulat- 
ed, with the points directed towards the caudal extremity; the tip of 
the snout perfectly smooth, First dorsal fin somewhat of a triangu- 
lar form, rather less than equalling its height, situated over the mid- 
dle of the space between the ventral and anal fins, and mid-way be- 
tween the third branchial opening and the end of the tail ; its ante- 
rior margin oblique, the posterior vertical. Second dorsal about the 

y. * Scy Ilium catutuS) Yarr,,Ouv. Squalwt stettaris, Jen. Rock ihuj Fuh 
" Bounce. 
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same form as the first, but rather smaller, situated in a line over the 
posterior portion of the anal fin, and half-way between the origin of 
the ventrals and the end of the tail. Caudal truncated rather ob- 
liquely, commencing low at a short distance from the second dorsal, 
arid expanding gradually towards the extremity ; the anterior lower 
lobe about twice the size of the anal fin and somewhat of the same 
form ; the posterior lower lobe considerably smaller, of a triangular 
form, with the apex pointing downwards. Anal fin with its poste- 
rior extremity situated mid- way between the commencement of the 
ventrals and the end of the tail ; ventrals in advance of the first dor- 
sal, the lower portions not so acutely formed as in S. canicula. Pec- 
torals broad, truncated behind ; its length considerably less than the 
space between the point of the snout and the first branchial opening. 
The male is characterized in the same manner as in the last species. 

Mr Jenyns remarks, “ ( form ) closely resembling the S, 
canicula , but differing essentially in the structure of the 
lobes of the nostrils and in the form of the ventrals. The 
former are not united as in that species (S. canicula ), and 
of a smaller size, leaving the whole of the mouth and 
the upper lip visible ; the ventrals, instead of being cut 
obliquely, are cut nearly square, their posterior margins 
meeting at a very obtuse angle ; they are united or se- 
parate according to the sex in a similar manner. The 
snout is rather more elongated, and, according to some 
• authors, the tail rather shorter, giving the dorsal a more 
backward position ; but this last character I have not noticed 
myself/ 

The two species now before me(& canicula and S. catulus ), 
differ in other characters besides those above pointed out 
by Mr Jenyns. In S. canicula , the whole of the second 
dorsal fin is behind the anal ; in S* catulus it is in a line over 
the lower portion of the anal. In S. canicula , the small 
lobe which is situated immediately under the outer margin 
of the nasal valve, is of a square form ; in S. catulus that 
lobe is somewhat of a triangular form and about three times 
broader than its length., extending from the inner comer of 
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the nasal aperture along half its base, or nearly as far a> 
the posterior margin of the nasal valve ; the teeth in »S'. a* 
tufas are about double the size of those in .S’. mnimk. 

The Large-spotted Dog-Fish, so named by Mr \ an ell 
to distinguish it from the small-spited species, is occasion- 
ally taken on the coast of Devon in the trawl-net, but it 
does not appear to be of so' common occurrence as S. ami- 
cub. In the Firth of Forth examples are wmsiowdly 
found in the salmon-nets at Queensferry. It is stated by 
the fishermen, that it is more frequently met with on 
some of the shores further north, and at Wick, specimens of 
large size have been taken in the herring-nets ; but as the 
two species are so closely allied, it is not improbable that 
they have been greatly confounded. I have seen examples 
of both species of three feet and a half in length. They 
feed on almost any animal substance, and extrude their 
purses or eggs during the winter months. On dissecting a 
specimen in the month of September, I found two purses of 
large size, but the fetus was not in the slightest developed. 
At one of the extremities of the horny capsule were attach- 
ed two strong, slender tendrils, very much resembling that 
which is used by fishermen under the name of Indian weed. 
This and the last described specieH are said to produce 
matiy young at a time. 1 have occasionally observed a va - 
riety of this species, or probably the young, about a foot in 
length, with the head, back, and sides, of a deep reddish- 
brown, marked with a few large dark scattered spots. 

Genus LAMNA . — First dorsal fin in advance of the 
ventrals; anal fin present ; temporal orifices wanting; the 
branchial openings all before the pectorals. 
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Lamna ooen(jbica, # — 1 The Porbeagle. 

Description. — Body fusiform, very narrow at the tail, and strong- 
ly keeled there on each side ; skin smooth when stroked backwards, 
of a uniform greyish-black colour, the belly white ; snout obtusely 
pointed, with a band of punctures on each side of the forehead ter- 
minating above the eyes, a few similar punctures behind the eyes, and 
a triangular patch of them before the nostrils, they are the apertures 
of canals filled with a transparent jelly ; eyes round, dark blue ; bran- 
chial slits five, cut across the neck, the posterior oblique and close to 
the pectoral fin ; hack rounded ; dorsal fin triangular, with a free, 
pointed, pale-coloured process behind; posterior dorsal fin also pointed 
posteriorly; pectorals somewhat triangular, obliquely sinuate on the 
posterior edge, black ; ventral fins rhomboidal, meeting on the mesial 
line, on which are the anal and generative apertures ; anal fin small, 
pointed behind; tail lunate, with unequal lobes, the superior and 
largest with a projecting outline near the tip ; above the tail there is 
a flat space hounded by a short transverse ridge, and a similar one 
opposite on the ventral side ; lateral line straight ; the keel on the 
body runs forward on the tail, and there is a small keel beneath this 
confined to the tail itself. The length along the lateral line five feet 
eight inches and a half; circumference in front of the dorsal fin, two 
feet eight inches and a half ; from the snout to the eye, four inches 
and three quarters ; diameter of the eye, one inch and one-tenth ; 
breadth between the eyes, five inches and one quarter ; from the snout 
to the margin of the upper lip four inches and a half, thence to the 
jingle of the mouth also four inches and a half ; breadth of the mouth 
from angle to angle eight inches and one quarter ; from the snout to 
the first gill-aperture one foot three inches ; snout to pectoral fin one 
foot six inches and a half; length of pectoral fin one foot one inch ; 
breadth of' pectoral fin six inches and a half ; snout to dorsal fin two 
feet *0110 "inch and three quarters; height of dorsal fin nine inches 
and three quarters ; length of dorsal fin ten inches and one quarter ; 
length of the free portion of it three inches ; space between the first 
and second dorsal fins one foot eight inches ; length from the snout 
to the anal aperture three feet eight inches ; extreme breadth of the 
tail one foot eight inches ; length of the tail in the mesial line six 
inches and one quarter,” — (Dr Johnston.) 

This species of Shark is met with occasion ally on the Devon- 
shire and Cornish coasts, bat is said to occur more frequently 

* Lamna cnrnulica, Cuv., Yarr., Flem. Squalus cormtbicm , Jen., Don,, 
Penn, 
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during autumn on the northern coast. Several 8|HHnmcnH 
have been taken in the Firth of Forth, principally in the 
herring-nets, among which they are very destructive. They 
feed on fishes and pursue their prey in companies* Dr 
Johnston has met with examples in Berwick Buy, They 
are ovovivi parous, and their flesh is seldom made use of, ex- 
cept as bait for other fishes. The essential character* of 
this species are: the first dorsal fin before the ventral*; 
all the branchial openings before the pectoral except the 
last, which is situated obliquely over the anterior extremity 
of the base of that fin ; teeth serrated on both edges ; ami! 
fin present ; temporal orifices wanting ; snout pyramidal. 

Genus GALE US . — First dorsal fin in advance of the 
ventrais ; anal fin present; temporal orifices present; the 
last branchial opening above the pectoral ; teeth sharp. 

Galeus vulgaris*— The Common Tope, 

Dejcription.~~fxom a small male specimen fourteen helms In length. 
Body fusiform, greatest thickness hike region of the pectorals,; snout 
depressed; end of the tail compressed ; from the point of tins snout, 
to the second gill-opening on the neck exactly one -fifth of the en- 
tire length; first gill-opening is placed mill- way between the end 
of the snout and the commencement of the first dorsal fin. Co- 
lour of the back and sides dusky grey ; belly dirty white. Snout 
pointed, slightly rounded at the tip, projecting, about the length of 
the Imsc of the first dorsal fin, beyond the anterior margin of the 
upper jaw; nostrils small, placed beneath, considerably nearer the 
mouth than to the point of the snout, and a very little in advance of 
the anterior extremity' of the orbit. Mouth large, the angle extend- 
ing back as far as in a line with the posterior extremity of the orbit ; 
'under jaw 'shortest ; teeth sharp pointed, of a triangular form, placed 
in three or four rows in each jaw, the inner edge of each strongly den- 
ticulated, the outer edge, which is placed obliquely, smooth and 
cutting. Eyes large of an oblong-oval, situated over the mouth ; 

. * Galeus vulgaris, Cuv., Yurr. $</mlus gnlmu, Jen. Penny Bag, MU • 
lev's Bag. 
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branchial openings five,, arranged in a longitudinal series on each side 
of the neck ; the first four nearly of equal size ; the last, which is 
placed immediately over the anterior extremity of the base of the 
pectoral, somewhat smaller than the rest ; a little behind the pos- 
terior angle of the orbit is situated a small temporal orifice about the 
size of a pin’s head ; skin rough when the hand is passed from tail to 
head, but smooth in the opposite direction. First dorsal fin placed 
half-way between the tip of the nose and the end of the second 
dorsal ; somewhat of a quadrangular form, its base about equalling the 
height of the anterior part ; the posterior extremity ending in an acute 
point. Second dorsal fin placed about half-way between the first 
dorsal and the end of the tail, and corresponding to the former in 
shape, but of half the size. The extremity of the caudal lobe ob- 
liquely truncated, the anterior lower portion somewhat of a triangu- 
lar form, concave at the posterior margin, and much larger than the 
rest of the lobe. Anal rather small, situated under the lower part of 
the second dorsal, Ventrals placed in the middle of the space be- 
tween the two dorsals, cut obliquely at their lower edges. Pectoral 
rather larger than the first dorsal, approaching to triangular, rounded 
at the upper border and concave at the posterior margin. 

The Tope Shark is frequently taken in the Firth of Forth, 
and specimens of three feet or more in length are now in 
the College Museum of Edinburgh, obtained from that 
quarter. Dr Johnston has observed it on the coast of Ber- 
wick. a On the Cornish coast/* says Mr Yarrell, u this is 
a common and rapacious species, but is not so destructive 
as the Blue Shark. The larger specimens, which are about 
six feet long, abound chiefly in summer; and the young, to 
the number of thirty or more, are excluded all at once from 
the female in May and June. They do not reach the full 
size until the second year, and continue with us through 
the first winter, while those of larger size retire into deep 
water. No use is made of tins fish beyond melting ' the 
liver for oil When caught on the fishermen’s lines, this 
fish sometimes has recourse to the same attempt at deliver- 
ance as the Blue Shark, by twisting the line throughout 
the whole length round its body. 1 " 
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The fishermen in the Firth of Forth have frequently ink 
taken the present species of Shark fora full-grown example 
of the common dog-fish, they supposing that the absence of 
the dorsal spines is entirely owin^to the age of the fish, hut 
the absence of the anal, fin in the Hog-Fish, and its presence 
in the Tope, will at all times distinguish the two species from 
one another. The essential characters of the Tope arc, 
first dorsal fin before the ventrals; last branchial opening 
placed immediately over the anterior extremity of the base 
of the pectorals ; teeth denticulated only on the edge placed 
nearest the angle on the mouth ; anal fin as well as the tem- 
poral orifices, present ; snout depressed 

Genus AIUSTELUS . — First dorsal fin in advance of 
the ventrals ; anal fin present ; temporal orifices present ; 
teeth blunt, forming a closely-compacted pavement in each 
jaw. 


Mustelijs mv is.* — The Smooth H cumin 

Description . — From a small specimen' 'fourteen imhm In length. 
Body fusiform, rounded, greatest thickness In the region of the pec* 
torals, tapering gradually towards the caudal extremity, where it be- 
comes compressed; snout and head depressed; from the tip of the 
snout to the third gill-opening on the neck, exactly one-sixth, of the 
entire length, and one-third as far us the middle of the space between 
the two dorsals. Colour of the head, hack, and sides, of a light 
bluish-grey, marked with numerous small white spots, which dkip* 
pear as the fish increases in age ; holly dull pemiy- white, First dor- 
sal fin rather large, of a triangular form, the height more than equal* 
ling the base ; placed over the posterior portion of the pcetumlM, and 
half-way between the point of the snout and the middle of the second 
dorsal fin ; the lower portion of the posterior margin terminating In n 
point directed backwards. Second dorsal rather smaller than thw 
first dorsal, and corresponding to it in form ; placed a little In advance 

* Mustelus Ztevu, Cuv,, Yarr. Squall* «lei* M thmn. Skitter 

toothed Shark, Bay-monthed Dog, Smooth Shark. 
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of the anal fin, and about mid-way between the first dorsal and the tip 
of the caudal lobe ; pectorals of a triangular form with the posterior 
margins cut obliquely, the length equal to the distance from the 
point of the snout to the temporal orifice, immediately behind the 
posterior angle of the orbit ; ventrals placed under the middle of the 
space between the two dorsals? of a triangular form, cut obliquely, and 
about half the size of the pectorals. Anal rather small, placed under 
the posterior half of the second dorsal, and answering to it in shape t 
caudal with the lower lobe cut obliquely ; the anterior under lobe slightly 
concave at the posterior margin, and rather larger at the commence- 
ment. Snout rounded ; nostrils underneath, partly covered with a 
small cutaneous flap, placed half-way between the tip of the snout 
and the posterior angle of the mouth; gape rather small; under 
jaw the shortest ; teeth small and blunt, forming a close compacted 
pavement in each jaw, very similar to those observed in young indi- 
viduals of lima clavata . Eyes rather large, of an oblong oval form, 
placed over the mouth, and about half-way between the point of the 
snout and the commencement of the second gill-opening ; skin smooth 
and soft, when the hand is passed from head to tail, but rough in the 
opposite direction ; gill- openings on each side of the neck, five in 
number, the last the smallest, and placed immediately over the anterior 
part of the base of the pectoral ; lateral line rather indistinct, and 
straight throughout its course. 

The most common size of this species of Shark that I 
have met with in the Firth of Forth is from twenty to five 
and twenty inches in length. It is generally found in the 
salmon-nets, along with the common dog-fish, with which it is 
frequently confounded by many of the fishermen, although, 
when closely examined, the differences between them are 
very obvious. On the southern shores of England it is oc- 
casionally taken the length of three feet or more, and is 
found in greater numbers on the Cornish and Devonshire 
coasts than on the eastern shores of Scotland. Dr John-* 
sinn has known it taken in Berwick Bay ; Mr Couch says 
u it is common on the coast of Cornwall, but not abundant, 
and keeps close to the bottom on clean ground, where it 
feeds on crustaceous animals which it crushes previous to 
swallowing, and for which its flat pavement teeth are well 
VOL. vn. i> d 
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adapted; it also takes a bait, but is less rapacious than 
most of the tribe* The young are produced alive in No- 
vember, the whole coming to perfection at once; but they 
are few in number, not perhaps exceeding a dozen, and 
soon after birth they all go into deep water, from which 
they do not emerge until the following May. 1 ’ Mr Yarrell 
says it has been taken on the coasts of the counties of An- 
trim and Londonderry, and he has seen it at various places 
on the coasts of Kent and Sussex* Dr Fleming records it 
as being used in the Hebrides as food, and the flesh is 
esteemed a delicate dish. 

The principal character which distinguishes this fish 
from the rest of the Sharks is in the form of the teeth, 
which are, as before observed, arranged in a compacted 
pavement, with their summits perfectly smooth, the teeth 
of Sharks generally being very sharp pointed, more or leas 
of a triangular form. 

Genus SELACHUS^ First dorsal fin in advance of 
the. ventrals ; anal fin and temporal orifices both present. ; 
teeth not denticulated at the sides ; branchial openings nil 
before the pectorals, nearly surrounding the neck. 

SfiLACHtrs MAXIMUS.* — THK JB ASKING SHARK. 

Description.—" The body is the thickest about the middle, and 
diminishes towards both extremities ; when afloat the form in nearly 
cylindrical; the skin thick and rough, of a brownish black colour, 
with tints of blue. The head conical, the muzzle short, rather blunt, 
smooth, and pierced with numerous circular pores ; eyes near the snout, 
small, oval, the elongation horizontal, the i rides brown ; half.. way be- 
tween the eye and the first branchial opening is the temporal ori- 
fice, oblique and small ; branchial openings five on each side, of great 
vertical length, each set including the whole side of the neck, and 
leaving only a small space above and below ; nostrils oval, small, 
placed rather laterally, and opening on the edge of the upper lip ; 

* Selachus maximum Yarn Squalus maximm , .Jen., Ptmm, fftmi. 
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pectoral fin of moderate size for so large a fish, the form somewhat 
triangular, placed close to the last branchial orifice, convex ante- 
riorly and thick, slightly concave and much thinner behind ; the ven- 
tral fins also of moderate size, rather elongated at the base, placed 
behind the middle of the whole length of the fish, convex in front, 
concave behind, the inner and posterior half free, exhibiting in the 
male the cylindrical appendage. The first dorsal fin, placed before 
the middle of the whole length of the fish, is much the larger of the 
two, forming an elevated triangle ; anterior edge but slightly convex, 
posterior edge concave, with an elongated point at the base directed 
backwards ; the second dorsal fin much smaller than the first, rounded 
above, attached throughout half its base only, and placed at two- 
thirds of the distance from the first dorsal to the caudal fin ; anal fin 
is still smaller than the second dorsal, but of the same shape. From 
the line of the anal fin to the base of the tail, there is a strong and 
prominent keel-like edge on each side ; and just in advance of the 
base of tlic caudal fin ,* both above and below, is a groove, that un- 
derneath rather smaller than that above. The caudal fin divided in- 
to two lobes, the upper one larger than the lower ; the posterior edge 
of the caudal fin appears to become notched and abraded by age and 
use, and is frequently found unequal at its margin, and variable in 
shap ©.”*—( Yarrelh ) 

The Basking Shark, one of the largest of this tribe of 
fishes, has been observed several times on the British coast. 
Mr Low considers it as common in the Orkneys. Dr Neill 
states in the Wernerian Transactions, vol. L, that it is 
common in the Scottish seas, occasionally, though seldom, 
entering the Firth of Forth. It has been taken, accord- 
ing to Mr Yarrell, on the coasts of Waterford, Wales, 
Cornwall, Devonshire, and several times at different places 
on the coast of Sussex. It has been known to measure 
thirty-six' feet in length. Pennant supposes that it subsists 
entirely on marine plants, for on examination of the con- 
tents of the stomach, no remains of fish have been found. 
Mr Low says, that a specimen he examined ' contained a 
red pulpy mass, like bruised crabs or the roe of Echini. 
Its food is considered by Linnaeus to be Medusae. ' It 
is stated by Blainville, that no less than four distinct spe- 

nd2 
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cies of shark have been confounded by naturalists under 
the name of Squalux mcurmus. 

Genus SPlNJJt '.— First dorsal tin in advance of the 
ventrals ; anal fin wanting ; temporal orifices present, ; 
branchial openings all before the pectorals ; a sharp, strong 
spine in front of each of the dorsals* 

Sr in ax acanthias.* — Th e Picked Doo-Fish* 

Description ^^ rom a specimen eighteen inches in length* Body 
fusiform ; nos© long head depressed* Colour of the hack and 
sides, slate-grey ; under part dull white, in young specimens the 
'back is spotted with white, and the caudal lobe is often margined 
with pale yellow. First dorsal fin somewhat of a quadrangular 
form, terminating behind in a projecting point, directed towards the 
caudal extremity ; the height in front more than equalling the length 
of the base ; situated about one-third of the whole length from the 
point of the nose. Second dorsal fin smaller than the first, and an- 
swering to it in shape ; placed about mid-way between it and the end 
of the caudal lobe; in front of both dorsals is a strong, sharp spine, 
the one behind being much the longer of the two. Caudal lobe 
rounded at the end ; the lower lobe triangular and rather larger than 
the second dorsal ; ventrals approaching to a quadrangular, situated 
under the middle of the space between the two dorsals. Pectorals 
of a triangular form, rather larger than the first dorsal, concave lie- 
hind, slightly rounded on the upper margin. Nostrils small, placed 
beneath, about half-way between the tip of the snout and the upper 
jaw, partly covered by a minute membranous flap ; branchial open- 
ings five on each side of the neck* all before the pectorals. Under 
jaw shortest; teeth small, not denticulated, placed in two or three, 
rows in each jaw, their points directed towards the angle of the 
snout, very sharp and cutting ; a large temporal orifice situated a 
little behind th© posterior angle of . each orbit; lateral line tolerably 
defined ; skin rough when the hand is passed from tail to head, but 
of a granulated feel in the opposite direction. 

The Dog-Fish is a well known species of Shark, and is 
common on almost every part of the British coast, more 
especially on that of Cornwall, where as many as twenty 

* Spina# acantHas , Cuv., Yarr. Squalm acmtUm , .Tom, Linn. Bmie* 
dog , Hoc, Orkney, Dog-fish 
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thousand are said to have been taken in a net at one time* 
In the .Firth of Forth they are captured principally in the 
salmon nets, in the months of July and August, when they 
are seen, after the recess of the tide, hanging in dozens, 
with their heads in the meshes of the net In the neigh- 
hourhood of Edinburgh they are never made use of except 
occasionally as bait for other fishes, although in some parts of 
Scotland the flesh is salted, and dried and eaten by the 
poorer classes of the people. The Dog-fish is ovovivipar- 
ous, producing many young at a time. It is very voraci- 
ous, feeds on small fishes, and pursues its prey in companies, 
when it proves of great annoyance to the fishermen. This 
fish is readily distinguished from the rest of the British 
sharks, in having a sharp conspicuous spine in front of 
each dorsal fin, n character which none of the others }H;is»e$s, 
and which, in this species, is always found constant. 

Genus SQ U A TIN if, -—Body broad, flattened horizon- 
tally, pectorals large, separated from the neck by a cleft, 
in which are the branchial openings; mouth at the extre- 
mity of the snout; eyes above not lateral ; teinporal orifices 
present ; no anal fin ; both dorsals behind the vemrah* 

SauATiNA angkuw.*-~~Tiik Anoel-Fis!!. 

DmeMptiwi^F mm a specimen twenty-one inches In length ; it 
m said sometimes to grow to the length of eight feet, Perm, more 
resembling the my than that of the shark ; body broad anti depressed 
anteriorly, somewhat of a triangular form from the snout to the end 
of the pectorals, elongated ami tapering behind the centrals ; the 
upper part of the body rather convex ; the under part flat ; the 
greatest breadth across the pectorals ; head in front of a rounded 
form, wider than the body, not including the pectorals ; mouth 
rather large, situated at the extremity, somewhat protractile ; under 
jaw a little the shortest ; teeth very sharp, broad at the base, placed 

* Sqmtmu anudn^ Cuv., Yarr. St/mHtta mlgari** l%»u Stjuaih 
titm, Limn, Hindu IVnn. Monk* Fish* FUtflfc-Fteh* Fhark»-t«p % Minpuhm . 
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wide apart from each other* arranged in three or four rows in each 
jaw, with the points directed inwards ; vomer smooth, without 
teeth ; eyes above, small, placed wide apart from each other ; nos- 
trils small, situated at the extremity of the snout in front of the eyes ; 
furnished with two elongated valves or loose membranes attached to 
the inner margins ; temporal orifices large, nearly twice the. size of 
the orbit, placed transversely a little behind, and on the outer side 
of each ey © ; snout blunt, slightly notched in the middle ; branchial 
openings rather small, placed on each side of the neck in front of the 
pectorals ; pectorals large, somewhat of a triangular form at the outer 
edge, terminating in front by an acute detached point or angle, 
rounded at the lower margin ; ventrals, not half the size of the pec- 
torals, situated behind, of a triangular form, with the inferior extre- 
mities terminating in a loose point directed backwards ; dorsal fins 
two, placed behind the ventrals; the first is situated about half-way 
between the tip of the caudal lobe and the termination of the pecto- 
ral fins, somewhat of a triangular form ; the anterior margin oblique ; 
the posterior margin nearly vertical; the second dorsal is rather 
smaller than the first and nearly of the same form, placed about half- 
way between the base of the caudal lobe and the termination of the first 
dorsal ; ventrals wanting. Skin on the undersurface of a dirty white ; 
on the upper surface grey, inclining to chocolate, very rough, covered 
with numerous, small prickly tubercles with broad bases and bent 
points, causing the skin to feci granulated when the hand is passed 
from head to tail, and very rough in the contrary direction ; caudal 
fin obliquely bifurcated, the upper lobe rather the longest, of a tri- 
angular form, a little more than equalling the size of the first dorsal. 

On some parts of the English coast, more especially in 
the counties of Devon and Cornwall, we find this singular 
looking fish of frequent occurrence, and from its supposed 
resemblance in form to that of a fiddle it lias occasionally 
received the name of Fiddle-Fish. It is frequently taken 
on the coasts of Kent and Sussex, where it is called a King- 
ston,, but on the eastern shores of Scotland it is seldom seen. 
It has been, however, noticed by Dr Neill as occurring oc- 
casionally in the Firth of Forth, and I myself have met 
with two examples taken with the hook in the month of 
dune from the same quarter, but they were rather small, 
not 'exceeding two feet in length,— the fishermen having no 
name for them farther than that of Mongrel Skate, 



THE ANGLE-FISH. 


428 


This fish frequents deep water, keeping close to the bot- 
tom, and is said to conceal itself under the soft soil ; it is 
very voracious, and preys on small fishes, principally on 
the smaller kind of flounders. The flesh is said to be oc- 
casionally eaten, and is recorded to have been formerly 
held in high estimation ; some parts of the skin, however, 
are of value for polishing wood, but every way inferior to 
the skin of some of the Sharks, 

Mr Yarrell says, a second species of this genus has been 
supposed to occur on our coasts, but the Angel-Fish is liable 
to some variation in colour, depending on the nature of the 
ground in the locality in which it is found. The sexes also 
exhibit some differences. The females produce their young 
alive in June, This fish appears as closely allied to the 
skates ns it does to the sharks, but differs from both in 
many resets. It is readily distinguished from the skates, 
in the mouth being at the extremity, and the gill-openings 
being on each side of the neck and not underneath. It 
differs from the true sharks in having the eyes placed m 
the upper surface and not laterally. 

Family BAIIDAS.~ Body very much flattened, rescue* 
Wing a disk ; tail more or less long and slender ; branchial 
caning® beneath ; pectorals extremely large, muting in front 
with the snout, extending backwards to near the base of 
the ventral# ; mouth and nostrils beneath ; eyes and tem- 
poral orifices above ; dorsals when present almost always up- 
on the tail 

Genus RAM . — Tail slender, furnished with one or more 
rows of spines, and two small dorsal fins towards its ex- 
tremity. 
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(L Snout sharp > more or less elongated ) 

Raia batis.*— ' The Skate. 

Specific Character®.™- Body on the upper surface rough, of a grey 
colour beneath ; no spines in front of the eyes. (See Plate XL.) 

' Description*— From a female specimen two feet in length, the tail 
included. Body rliomboidal ; the distance from the tip of one pec- 
toral to that of the other* equalling the space between the point of 
the snout and the last spine but six on the tail ; from the point of 
the snout to the temporal orifice, one-third the length, as far as the 
end of the anal fin, and one-fourth the length to the commencement 
of the' first dorsal. Body thin ; snout pointed, conical; pectorals 
large, somewhat of' a triangular form, uniting in front at the snout, 
and terminating at the base of the centrals ; the anterior margins 
nearly straight, the posterior margins rounded ; ventrals about twice 
as long as they are broad, each composed of five rays ; the first ray 
stout and flat, the third the longest, giving a rounded form to the 
extremity of the fin ; anals commencing close behind the ventral#, 
the outer margin of each rounded, terminating below in a free point, 
composed of twenty rays ; the middle rays rather the longest, the first 
ray taking its origin with the last ray of the ventral, Tail short^eon- 
siclerabiy less than the length of the body, when reflected not reaching 
beyond the anterior part of the orbit ; along the mesial line Is a row of 
spines or tubercles, about sixteen in number, commencing at the base 
of the anal, and terminating at the commencement of the first dorsal ; 
there Is also frequently a solitary spine between' the two dorsals; 
each tubercle has a broad oval base, and a sharp point directed back- 
ward. In adult specimens there are three rows of spines on the tail, 
the two lateral ones having the points of the spine pointing outwards, 
but not upward®, as Mr Yarrell has represented in his figure of the 
skate. (Vol. iL p. 421.) The lateral spines are frequently very few, 
sometimes hot exceeding six, in number. First dorsal fin small, 
rounded at, the free extremity ; the length about equalling the base ; 
placed at a short distance from the end of the tail ; second dorsal 
rather smaller than the first and about the same form, commencing 
at a short distance from its termination ; caudal fin rudimentary. 
Colour of the, upper surface of a dusky grey, occasionally with a pale 
yellowish tinge ; under surface of a dusky bluish-grey, marked, with 
a number of dark specks, particularly about the under surface of the 


Raia Satis, Linn., Yarn, Penn., Don., Flem. Blue Skate, Grey Skate, 
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snout and around the mouth ; eyes rather small, flattened above, 
placed immediately in front of the temporal orifices, which arc of an 
oval, form and rather smaller than the orbits. Skin above rough,, pre- 
senting a granulated feci to the touch; no spines in front of the 
eyes or along the mesial line of the bade ; that part round the base 
of the ventrals is generally smooth. Mouth large, placed beneath, 
capable of being widely expanded ; teeth numerous, sharp pointed, 
with broad bases, arranged in several rows in each jaw, 

“ The males in this, and in all the other species of this fa- 
mily, besides possessing the ventral appendages, are cha- 
racterized by several parallel rows of sharp booked spines 
on the anterior lobe, and at the angle of each of the pecto- 
rals. These spines are always very much reclined and 
partly concealed, with the points directed inwards. They 
are quite independent of the other, generally larger and 
more erect spines, which are more or less characteristic of 
the particular species. The number of rows, and the num- 
ber in each row, depend upon age, being greatest in the 
oldest individuals ; sometimes in very young males these 
sexual spines, as they may be termed, hardly shew themselves 
at all. It may be added that the teeth also often differ in 
the two sexes, the males generally having them sharper and 
more pointed than the other sox.” — Jmyns. In some parts 
of" the coast the fishermen name those individuals with the 
ventral appendages much developed, the Thm-taikd Skate, 
they being, at the same time, perfectly aware that it is the 
characteristic mark of the males only, The females are said 
to cast their eggs from May to September, and the young 
appear some time during the spring following. Their eggs 
are brown, coriaceous, and squared, with the angles pro- 
longed into points. These are often met with on the sea- 
shores, and commonly known by the name of Sailors’ 
Pockets. 

This species of Skate as noticed by Pennant is sometimes 
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taken the weight of two hundred pounds. It is common 
on all parts of the British coast, and has received various 
names according to the locality in which it occurs,, In 
Scotland it is named Skate or Blue Skate, in England Grey 
Skate ; and according to Yarrell, at Lyne Regis, on ac- 
count of its dusky grey colour, it is called Tinker* In the 
Firth of Forth these fish are met with in great numbers, 
particularly in the neighbourhood of the Bass and the May, 
where they are taken in nets, and are often found on lines 
set in deep water for cod. In the spring months, the 
Edinburgh market has a daily supply, and so great is the 
demand required, that no less than a dozen cart loads 
are sold during the week. Some persons cook them when 
newly caught, others dress them in the salted condition, 
while others again allow them to hang in the open air for 
weeks, until they have acquired a green putrescent, ap- 
pearance, and in this state they are considered a luxury. 
The. pectoral fins are the parts generally made use* of as 
food, and when cut in a peculiar form are sold under the 
name of crimped skate> which is esteemed a delicate morsel 
The French are said to be remarkably fond of ' this species 
of skate, especially when large ; the smaller specimens about 
the size of a common plate when fried are particularly sweet 
and delicate, and are brought to the Edinburgh market in 
the month of July with other skate of small size. 

According to Colonel Montagu, the immense quuntities of 
this tribe of fishes which are taken in the county of Devon, 
are chiefly used for baiting crab-pots. It has been com- 
puted that four boats employed in crabbing, consume in 
one season twenty tons of fish, principally ray ; but it is 
probable, not less than forty tons of ray arc brought on 
shore by fishermen of the small hamlets of Toreros, s on the 
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south coast of Devon, in one season* besides what are con- 
signed to the deep immediately as useless* The reason of 
this vast consumption of coarse fish in catching .crabs, is, 
that they arc extremely nice in tine choice of their food* and 
will not enter the pots when the bait is the least tainted. 
In this particular the crab differs from the lobster, which 
cannot be taken but by bait in a state of putridity. The 
skate is very various, and keeps to the bottom on rocky 
ground ; it takes a baited hook with eagerness, and feeds 
on almost any animal substance it meets with, but flat fish 
and Crustacea seem its principal food, u Mr Couch has 
known five different species of fish, besides Crustacea taken 
from the stomach of a single individual.'” The principal 
characters which distinguish this species of skate, are* the 
snout sharp, conic, the lateral margins not parallel ; the 
skin on the upper surface, of the body rough* having a gra- 
nulated feel when the hand is passed over the pectorals ; 
no spines round any part of the orbits, or along the dorsal 
ridge of the body ; the lateral spines at the base of the tail, 
when present* are perfectly straight* their points directed 
outwards* and not downwards as those on the central ridge ; 
the under surface of the body is never white, but of a dusky 
greyish-blue marked with a number of dark specks. In 
young individuals the upper surface is smooth to the touch; 
and the lateral caudal spines are wanting. 

IIaia ox y r h r noh us. * — Tn k Sixa up-nosed Hay. 

Spmjb Chnrwiem-^lknly, on the upper surface, smooth, on the 
under surface of a pure white ; no spines in front of the eyes. 

Dmriptbn^ iS In Urn length of the hotly, this species sometimes 
exceeds six, feet, and weighs nearly five hundred pounds* Tim hack 
is quite smoother a plain brown colour; the under surface white, 

* K<wi wyrhyncfm. Moat,, Yarn, Join, Penn* Whim Skate, Button 
Skate, 
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free from spots or specks ; the body is remarkably depressed, more m 
than that of the grey skate, and is not ho dark » colour. Tull short# 
with three rows of spines all pointing downwards .’ 1 

The Raia hath or Grey Skate has been frequently con- 
founded with the Sharp-nosed Ray. The difference# between 
them, however, have been very clearly pointed out by Co- 
lonel Montagu. u The Sharp-nosed Ray has a slender 
snout, the margins of which, in a moderate sized fish, run 
nearly parallel to each other, from three or four inches at 
the extremity ; the snout of the Grey Skate f on the con- 
trary, is truly conical The Sharp-nosed Ray has its skin 
quite smooth ; ■ the Grey Skate is entirely rough above, or 
granulated like a dog-fish, and partly so beneath. The 
under part of the Sharp-nosed Ray is white without spots ; 
the Grey Skate on that part is dusky grey, covered with 
minute dusky spots, having a pkle speck in the middle. 
Both species have three rows of spines on the tail when ar- 
rived at maturity, but those of the Grey Skate differ from 
most other rays, by the points of the lateral rows turning 
forward.* . The teeth of both species are sharp, with a 
broad base; but those of the Grey Skate are not near so long, 
and more closely connected. The sexes of both species are 
discriminated by the formidable reclined hooked spines on 
the pectorals, as well as by the posterior appendages which 
are peculiar to the males.'” It is recorded by Dr Neill in the 
1st vol. of the Wernerian Memoirs, that this species of ray 
is occasionally met with in the Firth of Forth ; and I inn 
informed by the fishermen that specimens of large size are 
frequently taken off the coast of Aberdeen ; but as no ex- 
ample has hitherto fallen under my own immediate notice, 

* In those specimens I have examined, these points were always directed 
outwards, not forwards. 
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I cannot vouch for the accuracy of the statement* as it is 
probable that the fishermen might have confounded it with 
a large example of the Grey Skate . It seems not an un- 
common fish on the coast of Cornwall ; u where the smaller 
sized specimens are taken throughout the year ; but those 
which are larger* keep in deep water and are only taken in 
summer and autumn” It is said to be a fish much sought 
after by the French* who consume large quantities of it du- 
ring Lent. 

Rata, intermedia. — The Flapper Seat M^Parmll 

Sjm'.iJw C!inrui*tey#s ~~} Body on the upper surface smooth ; on the 
under surface of a dark, dusky grey ; one or more spines in front of 
each eye. (Plate XL) 

ikm-ript mu I 1 ' rom a female specimen two feet in length* tail In- 
cluded. Body rhmnhoidal, the transverse diameter equalling the dfe- 
lance 'between the point of the snout and the last tubercle hut three 
cm the central ridge of the tail ; from the point of the snout to the 
temporal orifice* rather more than one- third the length,, as far as the 
end of the anal fin* and one-fourth the length as far as tins termination 
of the first dorsal. Body very thin ; snout pointed, conical ; pecto- 
rals large, somewhat of a triangular form, uniting in front at the snout, 
and terminating at the base of the ventmls ; the anterior margin ra- 
ther concave, the posterior margin rounded ; ventmls about three 
times the length of their breadth ; anals commencing close behind 
the ventmls ami terminating in a free point, rounded at the outer 
margins. Tail short and firm, being no longer than the space from 
" the base of the anal fin to the anterior margin of the orbit ; along the 
mesial lino is a row of tubercle* with sharp points directed down- 
wards, about, eighteen in number, commencing at the base of the anal 
and terminating at the commencement of the first dorsal fin ; no la- 
teral spines visible. First dorsal fin small, rounded at tlm free extre- 
mity, situated about one-third the length of the tail from the, tip ; the 
base about equalling the length; second dorsal rat her smaller than 
the first, and about the same form, placed about half-way between 
the termination of the first and the tip of the tail ; caudal fin rudi- 
mentary. Colour of the tipper Surface of the body of a dark olive- 
green with numerous large white spots ; on the. under surfdle dark 
grey with minute specks of a deeper colour* Eyes rather small, flat- 
tened above, placed in front of the temporal orifices ; skin both above 
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ami below perfectly smooth ; a strong, sharp, bent spine in front of 
each orbit; no spines or tubercles of any description cm the back* 
Mouth large, placed beneath ; teeth small, not so large or no sharp 
as those in Raia batu\ 

This fish, which was obtained in the Firth of Forth in 
the month of May, seems to be a new species of Skate, since 
1 am not aware of its having been previously described* 
It appears to be the connecting link between Mum hath 
and Rata oxyrhyrnhus^ to both of which it is closely allied, 
and it is from this circumstance that I suggest the specific 
name of intermedia. 

It is distinguished from Ram baits , in the upper surface 
of the body being perfectly smooth, without granulations, 
and of a dark olive colour spotted with white ; in the ante- 
rior part of each orbit being furnished with a strong spine 
pointing towards the tail ; in the dorsal fins being more 
remote from each other, and in the anterior margins of 
the pectorals rather more concave, giving the snout a 
sharper appearance ; whereas, in Raia bath , the upper sur- 
face of the body is rough to the touch, of a uniform dusky 
grey without spots ; the orbits without spines ; the dorsals 
nearly approximate, and the anterior margins of the pecto- 
rals nearly straight. 

It is likewise removed from Raia owyrhynchu*s\ in the 
snout being conic ; the under surface of the body dark grey ; 
a spine in front of each orbit, and, the back of a dark olive- 
green spotted with white ; whereas, in the Raia aivyrhyn^ 
chus , the snout is sharp and long, with the lateral margins 
parallel neat the tip ; the under surface of the body pure 
white, and the back of a plain brown without spots, 

I have met with two examples of a variety of this fish 
which were takefi in the salmon-nets at Queensferry. They 
were both of small size, about eighteen inches in length. 
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The back wag of a uniform dark olive-green without spots of 
any description, covered with a thick mucus ; under surface 
of a dark grey ; body very thin ; snout sharp, conical ; pec- 
torals at their anterior margins rather sinuous, passing off* 
somewhat suddenly at that part, in a line with the tempo- 
ral orifices, giving the outline of the anterior part quite a 
different appearance to that observed in Rata intermedia ; 
the anterior part of each orbit is furnished with a spine ; 
back perfectly smooth ; tail with one row of spines on the 
dorsal ridge ; fins, and in all other respects, similar to Ram 
intermedia. (Plate XLT.) 

Eaia chacuinea.*— T im Shag it ken Ray* 

Spceifk Charnetem^Body on the upper surface very rough ; on 
the under surface of a pure white ; a row of spines round the Inner 
edge of each orbit ; two rows of large bent spines on the tail. (Plate 
XL!.) 

Description . — From a female specimen three feet two inches in 
length,, tail included. Body of a rhomboidal form ; the transverse 
diameter rather greater than the distance between the tip of the snout 
ami the end of the anal rays ; from the point of the snout to the tip 
of the pectoral, from thence to the base of the ventral fin on the op- 
posite, side, equal; the length of the tail equal to the distance from 
Its base to the posterior margin of the orbit ; from the tip of the snout 
to the middle of the eye, one-seventh of the whole length, caudal 
included ; the transverse cartilage is situated mid- way between the 
csxfwnity of tht note and the termination of the base of the anal fin. 
Snout sharp, eonato; the anterior margins of the pectorals slightly 
sinuous ; the posterior margins rounded ; venfcralfl narrow, being three 
or four times longer than their breadth, placed between the termi- 
nation of the largo broad pectorals and the commencement of the 
minis, composed of five rays, of which the second is the longest. A mils 
rounded at their outer margins, and terminating free below, about 
five times the breadth of the ventrals, each furnished with about 
twenty-one rays. Dorsals approximate, small and thin, situated 
nearly at the extremity of the tail, both of equal size, rounded at their 
posterior free margins ; each fin furnished with eigj|t rays, which ap« 


Haia cfort/rinea, Moat.* Pemi., Jen. 
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peav to branch off from one large ray situated horizontally* Caudal 
fin rudimentary, about half the. length of the hum of the second dor- 
sal Colour of the upper surface of the body of an uniform yellow- 
ish-brown ; muter surface pure white* Eyes large ; a temporal ori- 
fice situated at the posterior part and u little on the outer side of 
each orbit ; mouth large, placed beneath ; teeth strong and sharp 
pointed, arranged in each jaw in many rows* Skin cm the upper 
surface vfery rough, having a granulated fed when the hand is passed 
over the pectorals ; at the base of the ventral and anal fins, the skin 
is perfectly smooth. About she large bent spines, with broad bases, 
situated on the upper part of the snout; round the inner margin of 
each orhit are from ton to twelve of these spines, arranged in the 
form of a crescent ; on the dorsal ridge, from the nape to the trans- 
verse cartilages, is a row of six spines ; about a little.; more than half- 
way down the back, commence two rows of spines, which run down 
the tail as far as the first dorsal fin the first ten or twelve spines are 
very small, the rest gradually increase in size as they proceed ; no 
spines on the central ridge of the tail ; each spine has its broad base 
more or less grooved, and its point directed backwards ; on each side of 
the base of the tail are a number of small hooked spines, placed in 
two or three irregular rows. 

It appears nearly certain, that the fish figured and de- 
scribed in Mr YarrelFs work on the British Pishes, vol IL 
p. 414, under the name of the Long-nosed Skate or lima 
chagrinea , is not the same as the Shagmrn Ray of Mon- 
tagu, or of Pennant, nor does it agree with the fish above 
described, which seems to me identical with the Shagreen 
May of Montagu. In Mr YarrelPs example, the nose is 
very long, much longer than that observed in the Grey 
Skate ; the upper surface of the body slightly roughened 
and, of a light lead colour; the second fin on the tail about 
its own length from the end. The under surface of a dirty 
greyish-white marked with dusky spots like the true skate 
{Ram bails) ; the lateral caudal spines are represented in the 
figure as being perfectly straight, their points directed out- 
wards. In the specimen now before me, although it belongs 
to the sharp-nSsed division of skates, the snout is not so 
long as that observed in the Grey Skate of equal size. If 
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we compare two specimens, (Hie of Ram hath and the other 
of Ruin chagrinea of Montagu, each of three feet in length, 
we shall find, that. Rata hath measures, from the tip of the 
snout to the eye, seven inches ; whereas, in the Rain cha- 
grined of Montagu, the distance between these points mea- 
sures but five inches, presenting a very striking difference 
when the two fish are placed together. 

The principal characters which distinguish the Raid cha- 
grined from the rest of the skates, arc in the dorsal surface 
of the tail having only two rows of spines, and none on the 
central ridge ; these rows commence at the first dorsal fin, 
and extend nearly as far as half-way up the back of the fish, 
where the spines become very small, and not half the size 
of those on the lower portion of the tail. 

This is a rare species of Skate, few naturalists appearing 
to have met with it. Colonel Montagu has noticed it on 
the Devonshire coast, and Pennant obtained a specimen from 
Scarborough ; but whether it is found to inhabit the Cornish 
coast does not appear to have been altogether accurately 
determined, since the fish figured and described by Mr 
Yarrell under the name of Rain chagrined, may probably 
prove a new species. 

In the Firth of Forth the Shagreen Ray is occasionally 
taken in skate-nets set in deep water, more especially in the 
months of May and June, when a few may be seen in the 
Edinburgh market along with grey skate and thornbaeks. 
It; is known to fishermen under the name of Rough Flap- 
per , and its flesh is considered inferior as food to that of the 
other species of skate, it being soft and dry. It feeds on 
small star-fish and crustaceous animals in general. 
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(II. Snout xhwij and rather obtuse.) 

Raja maculata.*— The Spotted Ray. 

Specific Chamcters^Vppot surface smooth, marked with distinct, 
roundish .dusky spots. ( Plato XLII.) 

a female specimen eighteen Inches in length, 
tail included. Form of the body more strictly rhotnboidal than that 
of the last-described species ; from the tip of one pectoral to that of 
the other, about equalling the space between the point of the snout, 
and half-way down the tail from the point of the snout, to the tip 
of the pectoral, from thence to the end of the base of the anal, about 
equal ; from the. base of the anal to the tip of the tail, nearly equal- 
ling the length of the body ; from the tip of the snout to the tempo- 
ral orifices, one-sixth part the length of the whole, tail included* do- 
lour of the upper surface reddish-brown, marked with a number of 
large, dusky, brown spots, particularly on the pectorals. (“ A variety 
is not uncommon in which the usual spots are nearly obsolete, but 
there is more or less trace of one oscillated, spot in the middle of each 
pectoral, Montagu has noticed two kinds of this last variety, one 
with a large dark spot surrounded with a white circle, the other with 
a black spot within a white circle, the whole surrounded by five 
equidistant dark spots. Another variety is In the museum of the 
Cambridge Philosophical Society, in which the upper parts arc pale 
orange-yellow, with light, rufous, brown spots.” — Jvnyna. ) Under 
surface white ; snout obtuse, scarcely projecting beyond the margins 
of the pectorals ; the outline of the anterior part of each pectoral* 
sinuous; the posterior part rounded; ventrals small and narrow, 
about three times longer than their breadth, situated between the 
termination of the pectorals and the commencement of the minis « 
composed of five rays, of which the second is rather the longest, 
Anals about throe times broader than the ventrals, each rounded at 
the outer margin, and terminating in a fro# point below, composed 
of seventeen rays ; dorsals small, two in number, situated at the 
lower part of the tail, and at a little distance from each other ; both 
nearly of equal size and rough to the touch, rounded at the posterior 
margins, furnished with a reclined ray from which arise seven smaller 
ones; caudal rudimentary, about half the length of the second dor- 
sal. Eyes rather small ; temporal orifices larger, one placed at the 
outer and posterior part of each orbit ; mouth placed on the under 

* Bata maculata , Yarr., Jen., Mont. Rata ruhm , Don. Homelyn Ray, 
Bommelin , Sand ray, The Home. 
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surface of the body,, nearly in a vertical line with the eyes ; teeth- 
small and blunt, arranged in several rows in each jaw* In adult 
individuals the teeth arc sharp pointed in both sexes* Body on the 
upper surface smooth ; in some specimens it is slightly granulated 
on the anterior part of the pectorals and between the eyes ; round 
the timer margin of each orbit are four or five strong hooked spines 
with their points directed towards the tail ; on the dorsal ridge is a 
row of spines which commences immediately behind the nape, and 
runs down the back, along the central ridge of the tail as far as the 
first dorsal fin ; the spines on the tail are stronger than those above ; 
a solitary spine is often placed at each extremity of the transverse dor- 
sal cartilage ; in adult specimens there arc three rows of spines on 
the tail, but when young the lateral rows are wanting. The series 
of spines down the line of the back is frequently interrupted, and 
sometimes rudimentary. The main*, besides possessing the usual 
anal appendages, have their pectorals armed with two or three rows 
of strong bent spines with the points directed towards the dorsal 
line, which, however, do not shew themselves till a certain age* 

There are four species of skate met with on the English 
shores, belonging to the short-nosed division of rays, three 
of which are found to occur on the coast of Scotland ; and 
although the spatted ray is one of the rarest of the species 
met with in the Firth of Forth, it is said to be one of the 
most common along the line of the southern coast. Seldom 
more than six or eight examples of this fish are observed in 
the Edinburgh market during the season, and the largest 
scarcely ever exceeding the length of twenty inches, while, 
on some parts of the English coast* they are occasionally 
found from two and a half to three feet in length* 

The Spotted-Ray is distinguished from the rays al- 
ready described, in the snout being short and obtuse, ex- 
tending but a little beyond the anterior margins of the pec- 
torals, and in the upper surface of the body being marked 
with a number of distinct, dusky spots, about the size; of the 
temporal orifices* It is at once distinguished from the* two 
next species to he noticed by the smoothness of the upper 
surface of the pectorals. 

8 e 2 
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Rata clavata.*— The Thornback. 

Spedfio Chamvtm . — Upper surface very rough ; one row of spines 
down the line of the back. (Hate XML) 

Description. — From a female specimen twenty inches in length, tail 
included. Form of the body rhomhoidal, similar to that of the spot- 
ted-ray ; its transverse diameter equalling the space between the tip 
of the snout and half-way down the tail; from the point of the snout 
to the tip of the pectoral, from thence to the lower point of the anal 
fin, equal; from the base of the anal to the tip of the tail about the 
length of the anterior margin of the pectoral ; from the tip of the 
snout to the temporal orifices one-third of the length, as far as the 
termination of the base of the anal fin. Colour of the back of a blu- 
ish-grey, with a number of ill-defined, large, whitish spots scattered 
over the pectorals, liable to great variations* In some examples 
there is a large ocellated spot on each side of the dorsal line. Under 
surface pure white ; snout obtuse, slightly projecting beyond the 
anterior margins of the pectorals ; the outline of the anterior border 
of each pectoral sinuous ; the posterior border slightly rounded ; 
ventrals small, placed bet ween the commencement of the ana Is and 
the termination of the pectorals, their length about three times longer 
than their breadth ; anal rounded at the outer margin, and ending 
below in a free point, furnished with about twenty rays, of which 
the last is rather the longest. Dorsal fms two, rather remote, nearly 
of equal form and size ; placed on the lower portion of the tail ; their 
posterior margins rounded and somewhat free. Caudal fin rudimen- 
tary, nearly half the length of the base of the second dorsal Eyes 
about the size of the temporal orifices ; mouth situated beneath, 
teeth blunt, arranged in several oblique rows in each ja.iv. (In the 
females both young and old, the teeth are always blunt, allowing the 
fmger to be passed freely over them in any direction ; in young 
males the teeth are also blunt ; but in adult specimens they generally 
become long and very .sharp.) Body on the upper surface very 
rough, covered with, minute spicnla, besides a number of largo spines 
with broad bases; these spines however are very variable, in dif- 
ferent individuals, both in number and position ; in mmw examples 
they are nearly altogether wanting; but the scries along the middle 
line of the back and tail is almost always present. 

In the specimen now before me, there is one spine on the 
upper surface of the snout ; one on each side a little farther 

* Raia clavata , Cuv., Yarr., Jon., Mont., Penn., Flam. Maiden Skate, 
Scotland . 
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down and set wide apart from each other ; four on the in- 
ner margin of each orbit; none on any part of the pec- 
torals ; a row commencing behind the nape;, and running 
down the central ridge as far as the first dorsal fin ; also 
a few on each side of the tail. In another specimen of 
three feet in length, there are more than three hundred 
large spines on the upper surface of the body, mixed with 
innumerable smalt spicula, and one hundred and eighty on 
the under surface, besides a hundred and fifty on the tail, 
arranged in seven rows. I have occasionally met with a va- 
riety, having two rows of spines running up the hack as 
far as the nape, the dorsal ridge being without spines, A 
specimen presenting this anoifkly is in the College Mu- 
seum of Edinburgh. 

The Thorn back is a common species in the Firth of 
Forth, and seems generally dispersed throughout the Bri- 
tish coast. ’ It is so well known and so strongly charac- 
terized by the roughness of its skin on the upper sur- 
face, that it is seldom mistaken for any of its congeners. 
Large <pumtiti.es are taken in nets in the months of May 
and June in nearly every part of the Firth of Forth ; but 
more especially on the sands of Aberlady, Musselburgh, 
Burntisland, and Queensferry* The young specimens from 
a foot to a foot and a half in length, are named maidens or 
maiden skates, and arc considered the best size for the table, 
the flesh being sweeter and more delicate than that of the 
larger individuals. It forms a cheap and wholesome article 
of food, to numbers of the lower classes of inhabitants. 

This fish is very voracious, and feeds on every kind of 
small flounder. It is particularly fond of herrings and 
sand-eels, as well as erustaceous animals, such as small 
crabs and lobsters, which the teeth of the female are well 
adapted to crush. Its flesh during the spring and summer 
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months is not so firm or m wholesome tin in autumn ami 
winter. The eggs are shed in the early part of the sea- 
son, and are occasionally found on the shores with the 
embryo skate enclosed. When about to be excluded from 
the horny capsule its tail is disproportionately long, end- 
ing in a sharp point without an apparent rudiment of a 
fin. It is capable of being preserved alive in a glass ves- 
sel for a considerable period, the sea-water being daily re- 
newed. 

That the adult male Thornback has sharp- jaunted teeth 
does not appear a character so constant, as is supposed by 
some authors, since 1 have met with three full grown ex- 
amples, in which the teeth were as blunt as those observed in 
the female Thornback. One of the specimens now before me, 
obtained in the Firth of Forth in the month of September, 
presents the following characters. Length of the whole 
fish two feet two inches ; transverse diameter of the body 
twenty-one inches ; anal appendages six inches, extending 
half-way down the tail ; at near the tip of the broadest part 
of each pectoral is a row of long reclined spines, about 
twelve in number, with their [joint directed towards the 
dorsal line; also on or near the margins of the pectorals, 
in a line with the eyes, are several large spines placed in a 
cluster with their points directed downwards ; truth blunt, 
allowing the finger to he passed in either direction over 
their summits, without the vestige of a [mint to lie felt ; 
the teeth being as blunt as those observed in the female 
specimens of the Thornback. 

A variety of the Thornback is said sometimes to occur, 
having a dorsal fin on the back, and is named by some 
authors Raia Cuvieri. A specimen is recorded by Dr Neill 
to have been taken in the Firth of Forth in 1808. 
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Raia uadiata-*— 1 The Stabey Ray. 

Spmifie Chamtftsrv * — U pper surface rough, with large, sharp tu- 
Ix Tries radiated at their bases ; three rows of spines on the tail run- 
ning up the back as far as the transverse cartilage. (Plate XLIIL) 
Description, — - From a female specimen, seventeen inches in 
length. Form of the body rhomboidai ; but not so broad in pro- 
portion to its length as that observed in the thornback ; its trans- 
verse diameter equalling the space between the tip of the snout 
and the last tubercle but six on the central ridge of the tail; from 
the point of the snout to the tip of the pectoral fin, from thence 
to the base of the last anal ray on the opposite side, equal; from the 
tip of the tail to the base of the last anal rav, from thence to the 
posterior part of the eye about equal ; from the tip of the snout to 
the temporal orifices about one-sixth of the whole length, caudal 
included. Colour of the back of a pale yellowish-brown ; under sur- 
face of a pure white. Snout obtuse extending but a very little bo- 
yam I the anterior margins of the pectorals ; the outline of the front 
of the pectorals, somewhat sinuous ; the posterior outline, especially 
at the lower extremity, rounded. Ventmls small, about three times 
the length of their breadth ; composed of three rays of which the se- 
cond m rather the longest. Anal* rounded at their outer margins, 
and terminating below, free ; furnished with fifteen or sixteen rays, 
the lower ones the longest. Dorsal fins two, placed on the lower 
part of the tail, at a little distance from each other ; both nearly of 
equal size and shape, rounded at the posterior border. Caudal rudi- 
mentary* Eyes rather large, flattened on their summits, about twice 
the size of the temporal orifices, which are placed one at the poste- 
rior part of each orbit. Teeth small and sharp pointed, arranged in 
five or six rows in each jaw. On. the upper surface of the body are 
a number of large conical spinas with grooved bases, intermixed with 
manlier ones with stellated bases, irregularly scattered over the pec- 
torals, snout, back, and tail ; at the. base of the ventmls the skin k 
perfectly smooth and free from spines; on the tail are three rows of 
spines which extend up the back as far as the nape ; the spines form- 
ing the middle row being about twelve in number, and three times 
as large as those on the sides. On each orbit are four large spines, 
two placed anteriorly and two posteriorly; between the eyes the 
skin k rough with minute spines with stellated bases ; one large 
spine on the nape, and two at each extremity of the transverse car- 
tilage of the hack, from whence commences a row of minute spines, 
which runs down the back to the base of the tail, where it is lost* 
All the spines have their points directed backwards ; those forming 

* lima mdiata , Don,, Yarr. Jem 
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the lateral rows on the tail are. very much crooked ; those on the 
central ridge being nearly straight. The under surface of the body 
is perfectly smooth, without spines of any description# 

This beautiful little Skate, which appears the smallest, 
and best marked species of the genus, was first figured and 
described by Mr Donovan, from a small specimen taken 
somewhere off the north coast* It, has since been found by 
Dr Johnston in Berwick Bay ; and by myself, several times 
in the Firth of Forth; but in no other localities has it yet 
been discovered. It inhabits deep water, and is taken with 
the hook in rocky places in the months of March, April, 
and May ; but after June until the following spring, it is 
seldom met with. It is considered as good food, not in- 
ferior to that of the maiden skate* From two to three spe- 
cimens can be obtained nearly every week in the Edinburgh 
market, during the months of April and May* 

The only skate likely to be confounded with the Starry 
Ray, is a young specimen of thornback ; but it is at all 
times distinguished, by having three rows of spines run- 
ning from the tail up the centre of the back ; whereas, in 
the thornback, there is seldom more than one row of spines 
along the centre of the back, the lateral rows on the tail 
scarcely ever extending higher up than the anal fins. 

Genus TBYGON.— Tail slender, armed with a sharp, 
serrated spine; but without fins* 

T a Yoon i» a urn n a e a , h e Sti.no May. 

Specific Character **- Back smooth. (Plate XLI II.) 

Description , — F rom a female specimen nineteen indies In length, 
tail included, and eleven inches in breadth. The outline more ap- 
proaching to orbicular than in the genus Riua ; the central portion of 

* Trygon pastmma, Yam, Ouv. Haia pmtinaoa, Perm., Hon., Jen. 

Common Trygon, Fire Flaire* 
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the body 'very much raised and convex, becoming thin towards the 
edges ; (dimmm&w) from the tip of the snout to the outer extre- 
mity of the pectoral* from thence to the middle of the anal fin* equal ; 
from the tip of the snout to the temporal orifices, one-third the length 
to the base of the muds; from the point of the caudal spine to the 
base of the last anal ray, from thence to the anterior part of the eye, 
equal. Colour of the upper surface of the body dark olive with a 
slight tinge of yellow ; under surface white ; flesh with a faint blush 
of red. Snout small and pointed, extending but a very little beyond 
the anterior margins of the pectorals ; ventrals wanting ; anals small ; 
the lower and inner margins rounded, the outer margins straight ; no 
iins on the tail or back. Body both above and below perfectly smooth, 
excepting along the cent ral line of the back, where there is a series of ru- 
dimentary tubercles situated beneath the skin. Eyes small ; temporal 
orifices large ; teeth small and blunt., arranged in several rows in each 
jaw ; tall long, round, and slender, equalling in length the transverse 
diameter" of the body, tapering at the extremity to a fine point* About 
the middle of the tail is placed a sharp- pointed osseous spine of two 
inches and a half in length, convex, on the upper surface, and grooved 
from the commencement to half-way clown ; on its under surface is 
an elevated central ridge with a deep groove on each side extending 
ilia whole length ; the sides of the spine are sharply serrated wit 
the points of the teeth directed towards the body of the fish. 

We know nothing regarding the habits of the Sting Ray 
on the coast of Scotland* as its appearance so far north is 
very rare. The only example I have met with, is that from 
which the above description is taken. It was captured in 
the Firth of Forth in the salmon-nets above Queensfcrry 
in the month of August, and sent me m being the only fish 
of the sort the fishermen had ever seen. Mr Yarrell says, 
u It is more frequently taken on the southern coast than 
elsewhere, from Sussex even as far west as the county of 
Cork in Ireland, It appears, however, otherwise to occupy 
an extensive range, being found in the Mediterranean, from 
thence to a high degree of north latitude on the coast of 
Norway,*" 

According to Mr Couch, u This species keeps on sandy 
ground at no great distance from land, and, in summer, 
wanders into shallow water, where it is often entangled in 
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the fishermen’* nets,-— the only way in which it in usimlly 
caught, for it rarely swallows a bait. The manner in which 
this fish defends itself, shews its consciousness of the formi- 
dable weapon it carries on its tail. When seized or terrified, 
its habit is to twist its long, slender, and flexible tail round 
the object of attack, and, with the serrated spine, tear the 
surface, lacerating it in a manner calculated to produce vio- 
lent inflammation 7* It is said, that the ancients were in 
the habit of using the spine of this species to tip their ar- 
rows and spears. The flesh of the Sting Hay is seldom 
eaten,, as being rank and disagreeable to the taste; when 
cut, it emits a stronger ommoniacal odour than any of the 
other species of the family. 


ORDER III. — CYCLOSTOML 

Branchia purse-shaped, fixed, opening outwards by se- 
veral apertures; jaws represented by an immoveable carti- 
laginous ring, formed by the union of the palatine and 
mandibular bones ; body elongated ; no pectorals or cen- 
trals ; the skeleton very imperfectly developed ; the intes- 
tinal canal straight and narrow, without a spiral valve, 

G* jnus PE TJtOM VZON — Seven bnmehml openings 
on each side of the neck ; maxillary ring armed with strong 
teeth. 

Petuomyzon maiunus.*— The Ska Lamprey, 

Specific CMmoters^Bo&y greenish, marbled with dark brown ; 
second dorsal and caudal fins separate. 

Description ,, — From a specimen two and a half feet in length. 
Body* cylindric and nearly of equal size as far as the first dorsal fin, 
from thence gradually tapering to the . end of the tail ; head indis- 
tinct ; from the point of the snout to the posterior part of the eye, 

■ * Petromyxon marinus^ Cuv., Yarr., Jem, Penn., Flem. 
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ufHvttmtb of the whole length of the body ; eyes small and round 
placed mid-way between the tip of the snout and the fifth branchial 
opening,, Mouth large, of an oval form ; when widely expanded, 
circular j border by a fleshy lip, fringed on the Inner surface ; armed 
on the inside with numerous hard conical tooth-like projections, dis- 
posed in concentric rows, increasing in size as they advance in- 
wards; the outer „row very small, scarcely perceptible, all the 
points directed inwards ; immediately beneath the tongue la a so- 
mioireular bone with eight sharp, conical teeth pointing outwards ; 
on the roof of tin; mouth is a strong, conical tooth divided in the 
middle with the points directed outwards and downwards ; tongue 
bilobed, having each lobe rounded and armed with six fine , sharp - 
pointed teeth; also a number of minute teeth at the root of the 
tongue. Branchial openings seven on each side of the neck, ar- 
ranged in a longitudinal series, in a line with the eye ; between 
and a little in front of the eyes is a small aperture scarcely larger 
than, a pin’s head. Two dorsal fins, the first commencing exact- 
ly mid- way between the eye and the end of the tail, somewhat of 
a triangular form, the base about four times longer than its height ; 
second dorsal commencing at a abort distance from the termination 
of the first, and ending at a very' short interval from the caudal, 
commencing at first low and attaining its greatest height somewhat * 
suddenly, from thence sloping gradually off to near the commence- 
ment of the caudal, its height about one-sixth part the length of its 
base# Caudal truncated, commencing at first low and then gradual- 
ly expanding ; pectoral and anal fins wanting. Colour of the back 
and sides greenish marbled with dark brown ; beneath of a yellowish 
tinge. Skin perfectly smooth, without scales# 

The Lamprey is a migratory fish ; it leaves the sea early 
in the spring, and enters the large rivers to spawn, and 
after., this process is accomplished, it returns again to its 
natural residence some time in autumn- According to 
Yarroll, u it lias a very extensive geographical range* ft 
is found in the Mediterranean, and from thence northwards 
in most of the rivers in Europe as far as Scandinavia, du- 
ring spring; it appears to be common in the rivers of North 
America, attaining a larger dxe in those of the more south- 
ern states, but not exceeding seventeen or twenty inches in 
length in a high northern latitude* Dr Mitchell also in- 
cludes this species among his fishes of New York. It is 
rather common during spring and summer in some of the 
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rivers on the southern coast of England, particularly the 
Severn, and is found in smaller numbers in several of the 
rivers in Scotland and Ireland about the same }>eriod of the 
year.” In the month of May, Lampreys are considered in 
perfection as food, when numbers are prepared in various 
ways for the table, but after June they lose the firmness of 
their flesh, and become soft and unwholesome. The death 
of Henry the First was occasioned by eating lampreys, 
probably when out of season. Pennant informs us that it 
has been an old custom for the city of Gloucester, annually 
to present his Majesty with a lamprey pie covered with a 
large raised crust. 

Above Alloa in the Forth, where these fish are not un- 
common, the fishermen, when they accidentally take them in 
the nets, invariably return them again to the water, having 
a prejudice against them. They are consequently never, 
under any circumstances, seen in the Edinburgh markets. 
The lamprey and the other species belonging to this genus 
have the habit of fixing themselves by suction to stones 
and other solid bodies; by the same means they attack the 
largest fishes, pierce and devour them. 

Petromyzon ei.uviath.is.*— The River Lamprey. 

Specific Character n , — Second dorsal and caudal fins miifiii;; ; 
dusky blue, 

Dmcription^lhom a specimen nine inches in length. Hotly near- 
ly of equal size for two-thirds of its length, gradually tapering to the 
end of the tail ; lioad indistinct ; mouth oval, when e*jmwU’d it, be- 
comes circular; lip fleshy, minutely fringed at the inner margin, 
armed on the inside with a number of yellowish, eottiotl* tootMike* 
projections; on the under surface is a semicircular bone with seven 
long, slender, sharp-pointed teeth directed downwards and forwards ; 
on the roof of the mouth are two triangular bony projections hH a 
little apart from each other, pointing downwards and inwards ; tongue 
rough; eyes moderate; branchial openings seven on each side of' the 
neck, arranged in an oblique line from the lower part, of the eye back- 

* PetromymnJluvittiUu* Auctorum. 
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Wftf&i; between and a little in front of the eyes, Is a small aperture* 
through which the water escapes* Dorsal fins two, distinctly sepa- 
rate, somewhat of a triangular form, the first considerably smaller 
than the second, and situated about mid- way between the tip of the* tail 
and the third branchial opening ; the height about one-sixth, the length 
of the base, Second dorsal commencing at a short distance from the 
termination of the first, beginning at first low and attaining its great- 
est height rather suddenly, from thence gradually sloping off and 
uniting with, the caudal ; pectorals and ventiata wanting ; caudal cut 
obliquely above and below, terminating in a point; skin perfectly 
smooth, Colour above of a dusky blue, beneath silvery white. 


Tills species of Lamprey is met with in much greater 
numbers in some of the rivers in England, such as the 
Thames, the Severn, and Dee, than in any of the rivers 
either in Ireland or Scotland, It was formerly a fish of con- 
siderable importance, 44 1 twits taken in great quantities in the 
Thames from Battersea Reach to Taplow Mil Is, and was sold 
to the Dutch as bait for the turbot, cod, and other fisheries,. 
Four hundred thousand have been sold in one season for 
this purpose, at the rate of forty shillings per thousand. 
From five pounds to eight pounds the thousand have been 
given ; but a comparative scarcity of late years, and conse- 
quent increase in price, has obliged the line fishermen to 
adopt oilier substances for bait,. Formerly the Thames 
alone supplied from one million to twelve thousand Lam- 
perns annually ** These fish are frequently observed in 
some of the larger rivers entering the Firth of Forth, and 
specimens are occasionally seen in the Firth itself; but as 
the fishermen place no value on them either as bait or for 
food, they remain totally disregarded, Some authors sup- 
pose, that the River Lamprey is a migratory species, as- 
cending the rivers in spring and returning again to the, sea 
after spawning; but Mr Yarrell is induced to believe that 
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it generally remains all the year in the fresh wafer, m fijii;v 
cameos can be obtained in the Thames all the year through. 
It has been conjectured by some, that this ifwies, m well 
as the last described, had both sexes united in the mmw in- 
dividual* but this is now satisfactorily proved not to be 
the case, They spawn in the month of May* and are in the 
best condition for the table from October to March. 

P ISTBOM'Y 350K PlaNEEI.*- — PlAXKR*& LaMOKKY. 

Specific Characters . — Dorsal fins contiguous* second dorsal uniting 
with the caudal. 

Description. — From a specimen five Inches in length. In form it 
very much resembles the Lampern, hut rather thicker In proportion 
to its length ; head bending slightly* falling obliquely from the sum* 
mit ; mouth of an oval form, circular when expanded ; placed at the 
extremity; lip thickly fringed, furnished on the inner surface with a 
number of small, yellowish tooth-like projections with pointed sum- 
mits ; a large semicircular tooth below with seven small sharp points 
directed forwards ; on the roof of the mouth one tooth with two remote 
points directed downwards. Eyes rather large of a rounded form, 
situated about half-way between the tip of the snout and the fourth 
branchial opening ; head indistinct, a small nasal orifice placed on 
the summit a little in advance of the eyes. Branchial opening** seven 
on each side of the neck, arranged in a line commencing at a short 
distance behind the lower portion of the eye, taking an oblique di- 
rection backwards and slightly downwards. Colour of the back and 
sides dusky blue ; belly of a dirty silvery-white ; fins light rluslcy 
grey. First dorsal fin commencing mid-way between the tip of the 
snout and the end of the tail, somewhat of a semicircular for? in termi- 
nating by uniting with the second dorsal ; its height about one third 
the length of its base. Second' dorsal about twice the the firm, 
and similar in shape, but reaching its greatest height rather more 
suddenly. ■ Caudal contiguous with the termination of the second 
dorsal ; cut obliquely both above and below, and ending in mi obtuse 
point ; body marked throughout the whole length with a number of 
fine lines passing from above downwards. Vent situated immediately 
under the middle of the anterior half of the second dorsal, and fur- 
nished with a prominent fleshy tubercle in front ; skin everywhere 
smooth. 

* Petromysson planeri* Yarr., Jem, Cuv. Pktner'* Lam prep* Prtny&h 

Upped Lamprey. 
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Thm species of lamprey closely resembles the Lampern 
both in its appearance and habits, and from having a num- 
ber of external openings placed along the sides of the 
neck, has been improperly named the nine-eyed eeh It, 
however, is readily distinguished from the lampem in the 
two dorsal fins being contiguous, whereas in the lamperns 
these fins are widely apart. Planer's Lamprey is occasion- 
ally met with in the Forth, the Teith, and the Allan, be- 
sides in several other rivers in Scotland. Mr Y arret! has 
obtained it from a brook in Surrey, and he also received spe- 
cimens from Lancashire which measured nearly eight inches 
in length. It appears to be a common fish in the rivers of 
Sweden, where it spawns in April and May. 

Gkmus AMMOCCETES — Seven branchial openings on 
each side of the neck ; mouth without teeth ; upper lip 
semicircular, covering only the upper part arid sides of the 
mouth. 


AmMOCCBTKS BRAWUHAMS.* — TlTE PltTJDK. 

Descri plum .—From a specimen rather more than two and a half 
indies In length, and somewhat thicker than a common earth-worn 
of equal length. The anterior part of the body, as far as the first 
dorsal fin nearly of equal diameter, from thence gradually tapering 
to, the end of the tail where It terminates in a sharp point Eyes 
small, scarcely apparent ; branchial openings seven on each side of 
the neck, arranged in a row running backwards and slightly down- 
wards ; orifice of the mouth somewhat of a square form ; upper lip 
thin and membranous, terminating on each side in a free truncated 
lobe; under lip transverse; ** mouth without teeth, but furnished 
with numerous short membranous cirri/' Dorsal fins two, not very 
apparent, the first taking its origin, half-way between the tip of the 
tail and the end of the snout, and terminating a little in front of the 
second dorsal ; the length of its base six or seven times greater than 

* Jmmmmim branehtalis, Uuv., Yarn, Jen., Firm. Petromyxm bran- 

chialis, hi mi., Penn. Pride, Sand- Pride, Sand-prey, Mud-Lamprey* 
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its height ; second dorsal, rather longer ami more elevated anteriorly,, 
sloping gradually to be continuous with the caudal ; vent plum! it 
little behind the commencement of the second dorsal ; skin smooth, 
marked with, a number of fine lines placed at equal distances, which 
encircle the body throughout its whole length, 

The Pride was first discovered by Dr Plot in the Isis, 
and was formerly considered to be peculiar to the rivers 
near Oxford, where it is said to be of frequent occurrence, 
It is also found in many parts of England, and is a com- 
mon species in some of the rivers of Scotland, particularly 
in the Forth and Tweed; but its habit of concealing itself 
in soft mud from which it seldom emerges, seems the prin- 
cipal cause of its not being more frequently met with* It 
spawns about the beginning of May, and is said to feed 
upon worms, insects, and dead animal matter. 


As these sheets were passing through the press, the author, 
at the request of the Society, has included his most recent 
discoveries, so as to make the list of fishes found in the 
Firth of Forth complete, up to the present period The 
number of species enumerated amounts to one hundred 
and twenty-five, about forty of which have been added by 
himself from personal observation, and six of these had not 
previously been recorded as British.* One hundred and 
sixty preserved specimens were exhibited as illustrative of 
'the essay, and some of the rarer species have since been 
presented to the Society's Museum. 

• The author has lately discovered four other fishes nm to Britain, 
which are not included in Mr YarrelPs work cm the British Plsltw, yi*. 
Gobius at bus, Trans. Roy. Soc. Edin. 1K37. Trhjla luemm, and MmumM 
rus minutus, Zool. Rot. Mag. vol. i. Coregonw mmamptmlm, Auto Nut. 
Hist* No. iii. 
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The following new British' fish was obtained after the 
preceding sheets had passed through the press ; it holds a 
rank in the germs Motetta. See page 853* 

Motella cimbeia.*— The Foub-beardei> Bockukg. 

Sped, fie Characters *— Snout with three barbules, and one on the 
dim. ( Plate X.LIV-) 

Description . — From a specimen fourteen inches in length. Form 
closely resembling that of the Five-bearded Ruckling, but the length 
of the head somewhat greater compared to that of the body. Body 
elongated, rounded in front, compressed behind* tapering from the 
vent to the caudal extremity ; greatest depth less than the length of 
the head. Head one-sixth of the entire length, caudal fin included, 
slightly depressed ; snout blunt, projecting considerably beyond the 
under jaw ; eye large*, of an oval form, placed high up, and about 
its own length from the point of the snout ; operculum rounded, 
oblique ; gill-opening large ; gape wide ; maxillary extending in a 
line with the posterior margin of the orbit ; 'teeth sharp and fine, si- 
tuated In two rows In the under jaw, and in five rows in the upper ; 
a few are also placed in a cluster on the anterior part of the vomer ; 
harhuku four, one a little in front of each nostril, one at the extremity 
Of the upper lip, and one on the chin ; tongue fleshy, smooth, and 
without teeth* Fins. — First dorsal obsolete, scarcely discernible, 
commencing over the operculum, and terminating a little in front of 
the second dorsal, composed of a number of short, fine, capillary 
rays, of which the first is the largest, presenting an appearance, ac- 
cording to Limueus, of the letter T, but this latter character 1 was 
unable to recognise in the present example, owing to that, ray having 
been .somewhat destroyed previously to the fish coming into my pos- 
session ; second dorsal taking its origin in a line over the ends of the 
pectorals, and terminating a little in advance of the caudal, the an- 
terior portion nearly of equal -height, the rays in the posterior half, 
more sensibly increasing in length to the last but four, from thence 
rapidly diminishing, the first ray simple, the rest branched ; anal, 
commencing in a line under the twelfth ray of the second dorsal, and 
ending under the lust ray but three of the same fin, in form similar 
to the second dorsal, but the rays scarcely more than one-half the 
length, the first my simple, the rest branched ; caudal rounded at the 
extremity, the length of the middle rays equalling the space between 
the first and twelfth rays of the anal, the lateral rays simple ; ren- 
tals jugular, the second rays the longest, about two-thirds the length 
of the pectorals ; pectorals rounded at the extremities, equalling the 
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length of the caudal, the first rays stout and simple, the rest branched. 
The tin rays in number are— . 

1st I), m) ; 2d I). m ; P. 16 V, 6 ; A . 43 ; C. m ; Vn «. m. 

Scales small, smooth and adherent* covering the head* body* and 
membranes of the dorsal* caudal and anal fins ; lateral line distinct, 
formed by a number of oval depressions placed at ■intervals from cacti 
other, commencing over the operculum,, taking a bend under the 
ninth, tenth, and eleventh rays of the second dorsal flu, from thence 
running straight to the middle my of the caudal. Colours,— .Buck 
and sides of a greyish-brown, belly dirty white ; second domd fin 
edged with white, which is more apparent towards the caudal end } 
upper half of the caudal tipped with white ; pectorals, caudal, and 
lower part of the dorsal dark brown, approaching to black ; anal and 
vcntrals dusky. 

Two well known species of MoteUa are frequently met 
with on our coasts, the MoteUa qmnquecirrata , and the Mo- 
tella vulgaris , but I am not aware of the MoteUa chnhrm 
{Gadas cimbrius of Linnaeus), having previously ha, is no- 
ticed as a British fish. It was found in June last, a little 
to the east of Inchkeith, on a haddock line hailed with 
muscles, and sent me by the fishermen of Ncwhaven, as 
being the only fish of the kind they had ever wet with. 
From its general appearance, they at once recognised it to 
be closely allied to the Five-bearded Ruckling (Moklki quin* 
quecirrata ), a common species throughout the coast ; but, 
on comparison, the differences between them wen* obvious, 
and although the two fishes do disagree in some pariiVtifars, 
yet it is difficult to point out accurately and satisfactorily 
to those who arc not in the habit of handling them, what 
these particulars are, Some authors, placing no depen- 
dence, as a character, on the number of barbnles on the 
' snout, and consider the Five-bearded Ruckling and tlieThtw- 
bearded Rockling as mere varieties; but this h not admit- 
ted either by Mr Yarrell or by Mr Jenynn, who very just- 
ly consider them as deserving of a place as distinct spc. 
cies in their valuable works on British Ichthyology, The 
Four. bearded Rockling, according to Linmeus, occurs in the 
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Atlantic and Norway and is distinguished by the first 
ray of the anterior dorsal fin presenting the form of the 
letter T. On dissecting the specimen, I found the sto- 
mach filled with shrimps and small crabs. The cascal 
appendages were few in number; the roe was large, the 
ova small and numerous, and apparently in a fit state to 
be deposited. It is probable that the habits of this fish 
arc similar to those of the other species, but from its rarity 
it is difficult to determine. 

The Motetta cimbria differs from the Motdla quinquccir- 
ratti in the following respects In the snout having but 
three barbulcs; the head, one-sixth of the whole length; 
the teeth sharp and slender, placed in two rows in the un- 
der jaw; the eye large, of an oval form ; the snout much 
produced; the gape wide; from the point of the snout to 
the interior extremity of the maxillary, from thence to the 
origin of the pectoral, equal ; the lateral line very distinct ; 
the tips of the upper half of the caudal rays white ; the 
second my of the ventral fin but slightly produced ; the 
rays in the anterior half of the second dorsal, nearly double 
the length of those of the anal : — whereas in the M, quin - 
qncdrnda the snout is furnished with four barbulcs ; the 
head one-sixth the length as far as the base of the caudal 
fin ; the teeth blunt and stout, placed in three rows in the 
under jaw; the eye small, nearly circular ; the snout but 
slightly produced ; the gape rather small; from the point 
of the snout to the posterior extremity of the maxillary, 
from thence to the origin of the ventral, equal; the lateral 
line very indistinct ; the caudal fin of a uniform brown ; 
the second ray of the ventral fin much produced ; the rays 
in the anterior half of the second dorsal about equal the 
lengths of those of the anal. 

The form and arrangement of the teeth in this species are 
very striking. 

F f 8 
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In the Magazine of Natural History, for January lift?!, 
No* xiii* h the following notice of the Argentine (Nc&pdm 
IlumbokUn ) in the Firth of Forth, by Dr W. Ik Clarke, 
of Ipswich. 

# 

a I discovered this highly elegant little fish, whilst look- 
ing amongst the various bodies east up by the water at 
Fortobello, and observed it lying entangled in some sea- 
weed which had been accumulated in masses, and left bv 
the retiring tide. The fish was dead* but from its fresh- 
ness could not long have been so. 

u In the Animal Kingdom of Cuvier, translated by Grif- 
fith, we have the following description of the genus* 

* Scope i, us, Can— Serves of M$m«. 

* Mouth and gills extremely cleft ; the two jaws tarnished with 
very small teeth ; the edge of the Upper entirely formed l>y tit© la- 
termaxillaries ; the tongue and palate smooth. Their mimic is wry 
short and obtuse ; there are mine or ten rays to the 'gills ; aacF be- 
sides the usual dorsal, which corresponds to the interval of the vent- 
teds and the anal, there is another very small one behind in which 
the vestiges of rays arc perceptible/ 

M These fishes are caught in the Mediterranean inter- 
mingled with, the anchovies, and they are there called Me- 
letfces, as are other small fishes. One of them, the Scrptw 
Mumfmldtn , Kisso pi. x. fig. 38, is remarkable for the brib 
Haney of the silvery points which are distributed along the 
body and tail. 

a Mr Yarrell in his valuable work upon the British, Irishes, 
states, fi Pennant and the Rev. Mr Low of Orkney, appear 
to be the only British observers who have met with, on 
our shores, examples of this brilliant little fish, which Cht« 
vier considers as belonging to the genus Seoptlm? Pen- 
' nant’s specimen was taken in the sea, near Downing in 
Flintshire ; Mr Low’s fish was brought to him by a boy, 
who said he found it by the edge of the water amongst 
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iea-we«I. The receipt of m additional portion of MS, re- 
cently confided to me by William Wolcott, Esq., 'furnishes 
a notice written by his father, of a third instance of the oc- 
currence of the Argentine, 'which was found stranded on 
the shore near Exmouth. Pennant’s description agrees in 
many respects with my fish ; the figure contained in Mr 
Yarrelfs work, which was taken from Pennant’s, differs very 
materially about the head and the tail, although it resembles 
it in the form of the body. If Pennant’ % figure be an exact 
representation, the fish it was taken from was certainly a 
different species from the one under description. Pennant de- 
scribes his as follows, viz, « Length two inches and a quar- 
ter ; the eyes large ; i rides silvery ; the lower jaw sloped 
much ; the teeth small ; body compressed and of an equal 
depth, almost to the anal fin ; tail forked ; back was of a 
dusky green ; the sides and covers of the gills as if plaited 
with silver ; the lateral line was in the middle and quite 
straight ; on each side of the belly was a row of circular 
punctures, above them another which ceased near the vent . 1 

u My specimen would correspond with the above, except 
the following ; viz. Length one inch and fifteen-sixteenths ; 
the hack of a dense blue-black, presenting in certain lights 
a brownish tinge ; lateral line central and straight, but in- 
clining upwards, at about its anterior sixth towards the 
upper angle of the operculum. 

u The number and arrangement of the gntim , in the 
specimen under consideration, are as follows ; viz. On each 
side, upper series between oh hjjdkks and origin of pectoral 
fin, five; upper abdominal series between base of pectoral 
and a spot perpendicularly over the ventral, nine ; lower 
abdominal series, from a spot perpendicularly beneath the 
posterior margin of orbit to base of ventral, twelve ; be- 
tween base of ventral, and commencement of anal, six ; the 
two anterior directed downwards and backwards ; the Jour 
posterior forming an arch from a little above the second 
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gutta to the commencement of the anal fin ; one large gutfa 
in a line with the upper abdominal series is placed slightly 
anterior, but above the commencement of anal fin ; between 
the anterior commencement of anal and base of caudal 
twenty-four, but between the eighth and ninth from the 
caudal fin there is a space where a spot appears to have 
been obliterated, About midway between the anterior 
commencement of the dorsal and bare of caudal, but rather 
nearer the latter, there is a slight elevation where appa- 
rently the fleshy fin has its origin ; but in the specimen 
under description it is scarcely perceptible, being, even with 
the aid of a lens, only like a slight membranous ridge, 

ct The formula of the fin rays appears to be, IX 0; P. 17 ; 
V.8; A. 20; C. 18. 

“ Mr Yarrelfs formula is, I). 9 ; I\ 17 ; V. 8 ; A, 15 ; 

C. 19. 

** Mr Yarrell remarks, 6 the figure of this fish’ referred 
to in Risso’s work, represents the anal fin as containing 
many more rays than are represented in the figure of Pen- 
nant/' The fish obtained by me possesses more rays than 
Pennant’s would appear to have had, judging from the fi- 
gure which he has published. 

“ Length of head compared with whole length of 
fish as one to four ; diameter of eye to length of head as 
one to three; first dorsal fin commences midway between 
end of nose and tail ; depth of hotly to whole length of fish, 
as one to five and a half ; nostrils double, situated in a de- 
pression midway between the eye and centre of isitemmxib 
lary bone. The operculum is extremely large, and appears 
to be developed at the expense of the free operculum, which 
is very small, and joins the former by a straight moveable 
suture running in a line perpendicularly downwards from 
posterior margin of the orbit ; it forms an obtuse angle* tri- 
angle with the obtuse angle pointing downwards mul back- 
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wards ; the &ub*orhital bone occupies the anterior inferior 
half of the orbit, and is of a beautiful argenteous lustre, 
like the operculum* There are five oval spots forming a 
fan -shaped figure, occupying the space between the anterior 
ridge of the superior maxillary bone, and the anterior infe- 
rior angle of the preoperculum beneath the suborbital bone, 
and distinctly seen through the transparent intermaxillary > 
bone which is very large* There is one guita upon the 
preoperculum at its anterior inferior angle of the suboper- 
etiluin ; there is no appearance of branchiostegous rays 
whilst the opercula arc closed* 

u The sides of this elegant little fish are of the most re- 
splendent argenteous lustre ; the guttie are of a dense 
opaque white, and round their margin, especially along the 
sub-caudal series, there is a steel-blue tinge, giving that part 
of the body a very beautiful appearance. The upper ab- 
dominal series have an arched appearance, from tins tinge 
not being continued round the inferior margin of the guitev. 
The back of the specimen under description, which has 
been in spirit ever sincejta capture, is of a dense bluedblaek, 
presenting, in certain lights, a brownish tinge* From spe- 
cimens of this fish having been found in the above localities, 
viz, in the sea near Flintshire, on the shore in Orkney, in 
Devonshire; and, lastly, in Edinburghshire, we may infer 
that it is generally, although, sparingly, diffused through 
the British seas. Probably ere long we may hear of other 
examples of its occurrence upon our shores, or in our seas ; 
for 1 am convinced that, from the admirable character of 
Mr Yarrefs work, it will have the effect of exciting such 
an interest in the inhabitants of the boundless deep, that 
many interesting facts respecting the ichthyology of our 
seas will soon he brought to light, which, but for such it 
publication, would have remained unrecorded, perhaps un- 
noticed* 11 
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DR PARNKL.I/S ARRANGEMENT OF THE FISHES Of THE 
FIRTH OF FORTH, which, by a simple atialysig of charac- 
ter, facilitates tins Naraiug. of the different Species for ex- 
ample, the Lamprey (Petromyzon) having seven branchial open- 
ings on each side, is referred from Division 1 . to Division 04, 
■under which number the reader finds it distinguished from Am- 
moeoetes by the presence of teeth. 


Division. Pa#*, 

/ One branchial opening on each side* 2 

I. < Five branchial openings on each sidef 50 

t Seven branchial openings on each side#. 04 

2 (Ventral fins wanting.*.., ........ 3 

("Ventral fins present..... ; l ' 

3 ( Dorsal and caudal fins contiguous 4 

■ 1 ■;* : ( Dorsal and ' caudal fins separate: 0 

f Body very much elongated, eel shaped. 5 

* 1 Body oval, truncated behind..,..,..,.. Ortkatj**ntan\ mi 

(Under jaw longest, Avytn Ufa, 30 1 

Under jaw shortest ( 3111! 


® The branchial or gill-opening is in general a large aperture hR unfed <m 
each side of the neck, and covered hv a thin osseous plate or gill-cover, 
as in the Berring (Clupea), Trout (Suhno), <$u% ; sometimes we find H re, 
tluced to a small orifice on each side of the nape, as in the Plpt*F%xh 
(Syngnathua), Bmgmot (CaHionymus), -See.; occasionally it m an opeii* 
ing above the base of the pectorals, ns in the Sun«Fwh (Ortfuigofimw) ; 
sometimes, as in the Ed (Anguilla), it is mi opening of an oval form in 
front of the lower part of the base of pectorals ; at other times again it is 
in the form of a large opening concealed behind the pectorals, ns in tho 
Angler (Lophius). 

*f These openings are either placed along each side of the neck, iw in the 
Shark (Squalus), or on the under surface of the body m in the Skate (Enin). 

£ Those are always in a longitudinal scries on each aide of the neck, m 
in the Lamprey ( Petromy zon ). 
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1 1 fiwulal flii forked ... * , 7 

* I I M tidal Eh nut forked ... .... U 

1 Under jaw shortest Xipkkrn* 319 

y ( Teeth very strong and prominent A mxrrkkkm , 230 

I Tooth wanting. Sym/mAim. 334 

^ | One dorsal fin,. .......... 10 

CMore than one dorsal fin*.... . ...... 34 

j Both eyes on the Mini© side of the head. ........ 11 

I One eye on each side of the head 14 

j Cauda I fin rounded at the extremity 12 

l Caudal fin eruHocmt-shuped at the extremity.... IBppoglmm. 372 

12 I oft ri^ht side of the head.. ...... 13 

I'Mymmi the left side of 'the. headL*,. ,♦*.». ***.#»■.* Mkm t&w . .. 373 

13* I l>o»d a.«tl eandal ■ fins separate MaUsm* 301 

%% I Boreal fin reaching quite to the caudal.. ........ B hka* 378 

1 4 5 ^ 0im * commencing before or over pectorals. 1 5 
’ 1 Dorsal fin commencing remote from pectorals. 25 

| Caudal fin forked 10 

u \ Caudal fin not forked.. * 18 

f Teeth present... ... ...... 17 

*’ (Teeth wanting LmnprU, 223 

' f Anterior part of the dorsal in without scales . . . Bmjdim* ’ 203 
4 * t An torior part of the dorsal covered with scales.. Bmmi, 203 


( Chin with a long harhulc Bromdm . 357 

( Chin without a barbulo 13 

£ Anal and caudal fins not contiguous 20 

i A md and caudal fins contiguous 24 


* The first dornal fin is sometimes very small and composed of fine rays 
which make it liable to be overlooked, as in the Tadpole Fish ( Rani ceps), 
Mrmkling (Motel la), Ac.; the first dorsal fin in the Angler (tophi us), is ra- 
ther inconspicuous*, the Borg (Zeus) 1ms but one dorsal fin which is deeply 
abbreviated in the middle, appearing at first Right as if two fins ; the Stickle 
hack (Cast emsteiiH), 1 have here considered as having but one dorsal fin; 

in the Salmonidm the second dorsal, or adipose fin, is without rays and Stu- 

nted over the posterior part of the anal fin. 
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FISHES OF THE FIRTH OF FORTH, 


-# ' 

Division* tMfl*'. 

/ Membranes of the anterior part of thodomd tin 

20* 1 terminating in loose filaments,,** 21 

v Membranes of the dorsal flu entire k M 

^ ( Proopeixiulum entire*. 22 

(Preoperculum denticulated. CrehUnbm #, 

i Base of the dorsal fin without spines,.*. ' tBS 

* 1 Base of the dorsal with a series of forked apt ties. 2211 

(Teeth in one row only in each jaw..,,*,. Bhmmmk 233 

( Teeth in two rows in front of each jaw,,..,., ... 2,1/* 

( Yeatraks united in the form of a concave disk * . , JApam. 5W13 

* t Voatrafe separate Zoom*, 237 

c Dorsal fin situated over the anal fin 20 

* l Dorsal situated over the ventrals or nearly so,. 01 

^ ( M(»utli placed underneath, -without teeth Adpmwn 403 

* { Mouth placed at the extremity, with teeth 27 

, j Three or more spines in front of the dorsal fin* 100 

** |No spines in front of the dorsal fin 20 

' ’ ( Caudal fin forked * 20 

. * ( Caudal fin not forked Gycfoptvrus. 30(1 

^ ( Dorsal fin with finlets Smubcnw, 270 

^ j Length, of dorsal fin exceeding twice its height, PA urn. 274 

* ( Length of tlio dorsal about equalling its height. AW, 272 

( Snout with barlmles , Cohith, 270 

31. j 

( Snout without bar bides . .... 32 

( Tongue rough with minute tooth Via put, ;ilt* 

' ( Tongue smooth without teeth 33 

/ Central line of the belly very rough, strongly 

33. ■< serrated * ■ Alma, 320 

l Central Hue of the belly smooth , , * *m 

(Two dorsal fins ........ 33 

* 1 Three dorsal fins 33 




ARRANGEMENT. 


46U 

IMvMi/tSu 

*k>raw*l fin ftdijKm#, without my*,. 
fHw.wml dorsal fin not adipose, with ray#.*, 

Ml 

87 


fill. 

| .A mil fin with fewer my* than the first dorml.,,. 
1 Anal tin with more rays than the first durml... 

(Jmmmm 

319 

:n. 

| Caudal fki forked...,,, 

1 Caudal fin not forked . 

mi 

m 


31;!, 

1 1 )orsa I fins w id© apart, *, 

1 Dorsal fins approxiiuftte 

:m 

41 


Zifh 

i Second. dorsal fin without {inlet* 

1 Second dorsal fin walk five (inlets 

4H 

Bevndw* 

210 

m 

| First dorsal fin with eight rays 

1 First dorsal fin with four rays 

Aihcnmt, 

Mm/iL 

230 

223 

4L 

| Second dorsal fin with eight finleis 

I Bmmd dorsal flu without finktiw*, ,**♦.**, 

■Tkymiw* 

4*1 

*2111 

41 

t Tongue smooth* without teeth 

(Tongue rough, with teeth... 

43 

JLtitbmx, 

170 

43, 

£ Three detached rays at base of each pectoral, 
\ No detached rays at the base of the pectorals. 

Tritjku 

44 

174 

44. 

£ Anal fin with twenty-seven rays 

I A. .in 1 (in with ten I'll, vs. 

ikitatm* 

817 

I OB 

4fi. 

( Ventral Huh united together.,,.. ....... ........... 

( Ventral Hus separate** 

Cliihlm, 

43 

240 

411* 

j Ventral Hus situated before the pectorals 

1 Ventral iln» situated behind the pectorals..,,,. 

411 

47 


47. 

t Vomer without teeth,.., 

( Vomer with teeth in front 

43 

(’otitis* 

138 

43. 

j Body with, large Beales, snout without spines... 

( Body with osseous plates, snout with spines... 

B'’m Utt* KM) 

A spubph onm * 1 118 

40. 

( A largo opening behind each pectoral fin*..*.,. 

( No opening behind the pectorals 

Lophim, 

m 

258 

30. 

{ (jh i u w i th a barbu le .... ...... 

1 Chin without a harhule 

m 

S3 
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FISHES OF THE FIRTH OF FORTH 


Division. 

w 4 i From two to four fotrbult*# on the nose 

M# j 

{ Nam without barbules...,,, ... ..... 

Mhfdh , 
m 

i’W. 

m 

| First dorml tin with three rays., , 

* | First dorsal fin with fifteen rays . , . , 

Btmkep$« 

Aoto. 

im 

^ | Venirals smaller than the pectorals,* 

* * } Ventral# larger than the pectorals... 

54 

(jdimnfmm. 

m 

, { Fi rat dorsal fin with five rays, , 

M* • 

( First dorsal fin with nine rave 

Trmklmm* 

Mrdndrn* 

m 

1 Chin without a barbuls 

Mmrkm. 

Mtfdmrfm* 

:m 

^ | Branchial openings on the under surface 
* 1 Branchial openings on the sides of the nook.. 

ft 7 


y { Anal fin wanting 

m 

59 


^ ( A sharp spine in front' of each dorsal fin 

(Dorsal fins Without spines.. 

SfmuM* 

m 

m 

50 f Temporal orifices wanting. 

i Temporal orifices present 

Xmm> 

m 

413 

^ c First dorsal fin situated behind the von train... 
' # l First dorsal fin situated before the ventral#... 

ScylUum, 

til 

407 

^ ^ j Teeth very blunt 

( Teeth very sharp 

Muti-rfon* 

02 

410 

( j Teeth denticulated on the outer side only,...,, 
' * l Teeth entire, not denticulated.** ........ 

(hiftM. 

Krl Vtf fat jf* 

414 

4 tft 

< Tail with fins,,, ....... 

^ I Tail without fins.,.. ■ 

I fom* 

Tmjidi, 

424 

440 

4 t Teeth present 

04, \ m , 

( Teeth wanting « . 

P4mm$%mh 

m. 

442 

447 
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HISTORY OF THE SOCIETY. 


(Contimd/rm Vd. VLp , &8h) 


TWKNTMIFTH SESSION. 


Robert Stevenson, Esq. Vice-President, in the chair,— The 
Secretary read a letter, communicated by Dr Gillies, from the 
lady of an officer at Malta, containing a sketch of the new vol- 
canic island, and mentioning some remarkable particulars regard- 
ing a recent earthquake at Samos. — Professor Jameson then com- 
municated some interesting facts regarding the new volcanic 
island, contained in a letter from one of his correspondents. He 
next made observations on the following subjects L The oc- 
currence of what was called a “ Shower of Manna” in Persia ; 
and exhibited specimens of the substance that fell, and which 
ho stated to be a kind of lichen, which being loosely attached 
to rocks, trees, or the soil, had been carried up into the air 
by whirlwinds. 2. The discovery by one of his pupils, of a 
very extensive bed of ligneous debris, near the city of Home, 
and which, in primeval times, had constituted a forest there. 
3. The ascertainment of the fact, that, in the mines of Freyberg, 
the temperature uniformly increases with the depth of the mine, 


1831 . 
Dec. 10. 



4(12 


wmsinx. 


mi. 

Dec. 24. 


iau 

Jim. *2fL 


proving t.liat there ia an interna! source of lieiit* 4* The notice 
of a specie* of CWdpinisJ, the pork of which arc fully equal to 
oak hark, for tlio purposes of tanning. Lastly, The PmiG'snf 
gave an account, wliieh he illustrated by sketches, of* nbwm- 
tiems made by Dr Alexander Turnbull Christie* on the cave* of 
Sicily* — ‘ The Rev. Dr Soot of Corstorphine then read un essay 
on the Orel), or Haven of the English translation of the Bihic.~* 
Dr Gillies read an extract from a Buenos Ayres newspaper, 
dated 2tl April 1831, giving an account of the lili^iuiioii and 
welfare of M. Roopbmd, the botanical companion of Alexander 
von Humboldt in South America. 

Professor Graham, Vice-President, in the chair.— Mr Neill 
read a notice regarding a specimen of Siren laecrtina, which had 
been kept alive for more than six years past at Cmionniilt*, near 
Edinburgh.— Mr James Wilson made some remarks on the al- 
lied b&traehian reptiles; and Professor Meeker of Geneva being 
present, mentioned Ms having kept a specimen of tins Proton* 
anguinus, from the eaves of (Wtola, in a well at his garden at 
Geneva, for about six years, where it increased m size, but be- 
came dark coloured, instead of flesh-coloured as in its native re- 
cesses. 

Robert Stevenson, Esq. Vice-President, in the chair.- -The 

Secretary read a notice regarding some of the rarer plants 
found native in the eountuw of Dumfries and Galloway ; con?.* 
immicated by Mr Lloyd.— The (lev. Dr Scot, of CAirafinpidiie, 
read an essay on the species of dog mentioned in the Bible, 
—Professor Jameson then laid before the meeting a series of 
meteorological observations made at Invented ami tlm de- 
scription of a simple rain-gauge, calculated to measure tlm 
fall to the ten-thousandth part of an inch ; communicated by 
Mr Mathew Adam, Rector of the Academy of InveruM**— 
Mr Blackley, who had spent a considerable time in Greenland, 
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exhibited fttiisie curious drawings of Greenland scenery, taken 
by liiiii ,<m the spot— A specimen of the tammergeyer of the 
Himalaya Mountain*, w m planed on the table. 


David Falconar, Esq. formerly Vice- President, in the chair. 
— Professor Jameson read a letter from Captain Alexander;, 
dated Washington, containing interesting notices of his late 
extensive journeys through North and South America* He 
also read a letter by Arthur Connell, Esq* on the action of 
the iodic add and iodine on vegetable colours.*— The Secre- 
tary read a communication from W. C. Trevelyan. Esq* re- 
garding a Roman monument found in the comity of Durham, 
the inscription on which commemorates the capture of a remark- 
able wild boar,* — A fine specimen of the chamois was placed in 
the room, for the, inspection of members i and Mr Hay exhibited 
some curious obsidian heads, and Terra Cotta ornaments, the 
work of the ancient. Mexicans, brought home by him from the 
neighbourhood of the Pyramids, twelve leagues from the city of 
Mexico, 


im. 

Feb, 25. 


David Falconar, Esq. formerly Vice-President, in the chair. March 10, 
—Professor Jameson read an account of a very interesting 
collection of fossil bones received by him from the caves of 
Wellington Valley, in New Holland.; and communicated the 
results of an examination of these bones by Baron Cuvier 
and Mr Pentium!, for whose inspection they had been sent 
from Edinburgh to Paris. The Professor also communicated 
an analysis of a peculiar product of a recent eruption of Ve- 
suvius, made by Dr William Gregory, lecturer on chemistry. 

—The Secretary read a notice by Mr Macadam of 'Plymouth, 
regarding the very indestructible quality of the timber of the 
Zygophyllntn arboreum of Cartbagena. — A specimen of the ga- 
zelle of Africa was exhibited ; and it was mentioned that the 
animal had died at the seat of Lord Rothes, in -Fifeshire, 
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where two or three gazelles still mirvifed, having frown mn% 
to his Lordship' from Tripoli* — A parrot and u Immmiujphifd 
from Terra del Fuego wore also shown, proving that Bcmgain- 
ville was correct when he reported, in his Voyage, that birds 
of these tribes were to be found in that Inhospitable cliumte, 
though his accuracy in this respect had boon impugned,-^ Some 
facts relative to the disappearance of the new volcanic island 
near Sicily, were laid before the Society, 

m% Robert Bald, Esq. formerly Vhm-Pmidcnt* in the rltmtw 
March **1. The Rev, Dr Scot read an. essay cm the topoe of the ancients. 
—Dr Grevil© (for the Secretary) read remarks on the climate 
of Bengal, contained in a letter from George Maorltohlfi, Esq, to 
Professor Jameson, accompanied by meteorological tables kept 
by Mr Macritchie daring his residence in India, 


April 21. Dr Charles Anderson, formerly Vice-Presidunt;, in tiro flair* 
—The Secretary read a communication from this Rev* Jmm 
Farquharson of Alford, on the signal destruction of been by tiro 
Motacilla alba— There was exhibited specimen?? of lava and 
scoriae from Graham's Island, sent homo by Dr Davy. 

sworn 

18a professor Graham, Vice-President, in the chair— Professor 
Feh 9. 

Jameson read a communication from Lord Greenock, on the will* 
citkation of organic bodies'; with a notice of the discovery of 
fossil teeth In the red sandstone at Paxton, in Berwickshire ; 
illustrative specimens were laid on the table— The Secretary 
then read a paper communicated by Mr Macgillivroy, on flic 
characters and habits of the rock-dove of the Outer Hebrides. 
—Specimens of the hawfinch, Corythus omicloator, recently shot 
at Drumlanrig, were exhibited to the meeting. 


1833, 

March 23. 


Mr Wilson read a paper by himself on the natural hktory of 
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the glow-worm ; a colony of which, found in the neighbour- 
hood of Edinburgh, he had made the subject of particular ob- 
servation. He pointed out, the change of habits, in regard to 
food, which takes place among these insects, at a certain period 
of their transformation, the larvae being predaceous, or attack- 
ing living prey, particularly minute testaeea, and other mol- 
lusca, while the perfect insects are herbivorous.-— A communica- 
tion by Mr Macgillivray was then read, regarding the occur- 
rence of a flock of foreign water-fowl, the Anas jEgyptiaca, 
on the eastern coast of Scotland ; but the author suggested the 
possibility of these birds having strayed from Lord Wemyss’s 
pleasure-grounds at Gosford ; and that the present instance could 
not therefore;, with certainty, be regarded as illustrating the na- 
tural migration of the species. A drawing was exhibited of the 
leader of the flock, which had been shot by ‘Captain Sharpe — 

An extensive and valuable series of highly finished representa- 
tions of the indigenous animals of Great Britain, chiefly quadru- 
peds and birds, by Mr Macgillivray, was also exhibited to the 
meeting, Professor Jameson pointed out that their peculiar ex- 
cellence consisted in their combining, with great beauty of pic- 
torial effect, a more accurate representation of the forms of the 
crania, as always identical in the young and old of the same spe- 
cies,— au important particular, greatly neglected by ornithologi- 
cal draughtsmen ; and also in there being less mannerism in the 
general treatment of the plumage, the characteristic form and 
texture of the feathers of each species being particularly attended 
to by Mr Macgillivray. 

It Jameson, Esq. President, in the chair.-— A communica- April 20, 
tion from Dr Scoulcr of Glasgow was read, giving an account 
of the discovery during last autumn (1832) of two specimens 
of the Sorex remifor of Geoffrey, in the vicinity of that city. 

They differ from the water-shrew in being of a larger size ; 
of a deep velvet-black on the back and sides, and a ferruginous 
brown beneath, with the tail rounded at its origin, but compress- 

vou vii„ o g 
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ad towarrlw the extremity > the tow aili.n^ad. Tin* trowf. obvious 
character seems to be the very flat now* or xmuih which re*»'in- 
bles that of the Chrysoeldom enpensm, Tim Sorex reitii'fcr was 
detected many years ago in Norfolkshire by Dr Hooker, and was 
''figured by the late Mr Sowerby in his Miscellany, under the 
name of Sorex cillntm ; but this is quoted in Dr Fleming** 
work on British Animals, as a sy nomine of 8> fodints. 

TVV K ':< T V »WV M XSl MIMfW . 

Dr Charles Anderson, Vine- President, in the chair, Mr 

N idol’s observations' on the structure of recent and fossil co- 
niferous trees were read, and illustrated by an extensive suite 
of specimens. — Dr Hibhert then exhibited a splendid fossil tooth, 
which he and Mr Wit ham had procured at a newly opened bed 
in the limestone quarries at Burdielmnse, three miles south of 
Edinburgh. The Doctor described the interesting relic as the 
tooth of a saurian animal. Professor Jameson remarked that the 
tooth differed from those of the Gavial, Ichthyosaurus, Plesio- 
saurus, and such other saurians us he hud examined, and said 
(for reasons which he adduced) he entertained little: doubt that 
the »p undid tooth now exhibited would- turn out to belong to an 
extinct kind of fish- He added, he had a faint rceotlcction of a 
published figure of a similar fossil tooth, found in the eonl-for- 
mation in the west of Scotland.— -Professor Jameson then exhi 
bitod a fossil tooth found in red sandstone, so Berwickshire, by 
the Right Honourable Lord Greenock; and assigned reasons for 
regarding it as the tooth of a fish, 

Professor Graham, formerly Vice-President, in the chair, Dr 
Traill read a description of a specimen of the Squid us cornu- 
bicua, captured near Kirkwall in Orkney last; autumn, mid also 
an account of the different species of shark which occur in the 
'Orkney seas ; and he exhibited a specimen of the angel dish 
(Squat us squatina), which he had procured during Ids late vlsii 
to 'the Orkneys,— -The Secretary read a notice regarding' u pc- 
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cwliar growth of the Seneeio Jaeobaea, by J. W. Reddoch, 
Esq. Falkirk,— -Professor Jameson then communicated an analy- 
sis, by Mr Walker, of the substance of the fossil tree lately 
found in the strata of Craigleith Quarry ; shewing that, besides 
lime and alumina, and a comparatively small amount of silica, it 
contains a considerable proportion of carbonate of magnesia, the 
last being an ingredient not detected in the fossil trunks previ- 
ously discovered in the quarry,-— Dr Traill exhibited one of his 
portfolios, containing the figures of some new birds, fishes, &e., 
and gave some account of them. 

Professor Jameson, President, in the chair, — Dr Traill read 
a memoir of the Rev, George Low, the naturalist of Orkney, 
and laid before the meeting some, of his unpublished sketches 
and original notes.— Dr Stark, in the absence of Ids father, read 
a notice regarding the Mytilus polymorphic of Pallas, a colony 
of which was lately detected in the Union Canal not far from 
Edinburgh.— Dr Allen Thomson then communicated remarks on 
foetal development in its early stages, and exhibited several spe- 
cimens of the fratus of the domestic eat between the thirteenth 
and fifteenth day ; also of the foetus of the common fowl and 
swan, arid of a double monstrous fcetus of the goose. 

Professor Jameson, President, in the chair— Dr Thomas J. 
Aitkin read a memoir on the nerves of smell and hearing in the 
cod, and illustrated his observations by a demonstration of the 
nerves, especially the olfactory, in the head of a large specimen 
of the fish. Dr John Coldstream then read a paper on the struc- 

ture ami habits of the Limnoria terebrans a small cmstaceoiw 
animal which destroys wooden erections on our shores ; and ex- 
hibited sketches of the animal, and specimens of the timber 
which had suffered from its depredations. 

Dr Robert Kaye. Greville, Vice-President, in the chair.— Pro- 

o g 2 
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March 29, 


April 12. 


41 IH 

lessor Jameson read a long ami interesting tetter, addressed to 
him by Dr Meredith Gnirdncr, and dated Foil VBiipniiw, Itbf 
August 18,13, containing the details of the observation* made 
by him during a voyage from this country to Columbia River 
on the north-west coast of America. 

Dr Charles Anderson, Vice-President, in the chair.*— The Se* 
(•rotary read Mr William Nicol's additional observation** tin the 
structure of recent and of fossil coniferous plants ; and Mr Nieol 
being present, exhibited both drawings and specimens of the sec- 
tions made by him.— Dr Trail! then read ti notice of an sm* 
proved barometer, invented by Mr Henry Leslie of Kirkwall, 
Orkney.-— Professor Jameson laid before? the meeting, drawings, 
both magnified and of the natural size, of a small stickleback, ha- 
ving four dorsal spines, apparently tuidoscrihed, although found in 
the ditches of Hope Park, where it was first detected by Mr Stark, 

David Falconar, Esq. formerly Vice-President, its the chair. 
— The Secretary read Mr Mark Watt’s observations on the at- 
tractive and repulsive powers of light as exhibited upon metals 
when in a state of galvanic action ; and Mr Watt exhibited 
his apparatus, and described its mode of 'action.— The Sucre* 
tary next read an account of the strata found in excavating 
Hartlepool Docks, communicated by Mr James Milne, architect, 
resident engineer there — Mr George Slovens laid before the 
meeting a suite of polished specimens of the porphyry and syen* 
4%. 'of the great quarries at EPHalen in Dnleeurim, with outline 
sketches of vases and other ornaments there constructed of these 
materials. 1 

Professor Jameson, President, in the chair.-— The Secretary 
read a letter from Mr J. F. Swan of Douglas, Isle of Man, ad- 
dressed to Principal Baird, giving a geological account of the 
spot where the fossil elk now in the University Museum was 
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fbnoil*— I,)r Greville thru laid before the meeting a very charac- 
teristic drawing by Mr Price, ami a short notices of a remark* 
able appearance in the Claydaeh coal and iron mines, Brecon • 
shire* which the Doctor conjectured to be the lower extremity 
of a gigantic monocotyledonoua vegetable. The remains are 
about ten feet in height, and five feet in diameter,*— The Secre- 
tary read a letter from Mr James King, Sydney, New South 
Wales, respecting his discovery of a very pure sand near Syd- 
ney, free from metallic or other impurity, and wishing the Society 
to express its opinion of the importance of this sand us an article 
of commerce. 

Dr Charles Anderson, Vice-President, in the chair* — Mr Neill IffiU. 

April iff) 

read a notice regarding (he discovery, by Mr Walter Cal verity 
Trevelyan, of Trichonema Bulbocodium, growing plentifully in 
sandy turf, on “ the Warren,” near the mouth of the Exe, De- 
vonshire, evidently a native habitat, and the plant therefore 

falling to be added to the British Flora. Professor Jameson 

read Dr Meredith Gairduer s Physico-Goognostical sketch of 
Owliyee, the island where Captain Cook was killed, and exlm 
luted various specimens of quadrupeds, birds, and minerals, from 
that island ; and likewise two remarkably compressed skulls of 
North-west American Indians. — .The Secretary read some no- 
tices regarding the poisonous toad-fish of Van Diemen's Land ; 
communicated by Dr A. Henderson, R* N.— 4)r Greville exhi- 
bited the radical leaf of the remarkable monaeotyledonuus aqua- 
tic discovered in Madagascar by the late M. Do Petit Tin, mars, 
and called Hydrogcton fenestralis, the whole having the appear* 
anee of a skeleton-leaf. — Professor Jameson then gave an account 
of flic Rev. Mr (T I hands (curate of Ardguine, Portafcrry) mag- 
nctical experiments, with a description of a new instrument in- 
vented by that gentleman, called the magneto-electric ring, The 
Professor also communicated a table, constructed by Mr Brown 
of Langfysie, shewing the quantities of rain which fell in 1833 at 
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fifteen different station** in the w mt of Scotland* ami at Mount 
Edgecombe, in Devonshire. lastly, Professor Jameson gave an 
account of the various whales which have been found in flic 
Firt.ii of Forth. Ho then exhibited two paintings by Mr Town** 
eiidj of the Del phi nut* Tursso, lately stranded on the bench of 

Portobello — Dr Trail! then read remarks on some of the Cetacea, 

particularly those which come in herds in the Orkney Seas; and 
mentioned, that the fact of the young sucking their dams had 
been repeatedly witnessed by intelligent inhabitant* of the 
islands. 

The Society directed that the following circular be printed 
and circulated ; 

“ PREMIUM* 0JWJBHKD KY THK W RKNKHi AN NAYUlfAi, ItlSTMKV 
SOCIETY. 

1,4 kofNiinuin, KM 

44 The Wernerian Natural History Society oiii.Ts the following 
honorary premiums s open unconditionally to all scientific natu- 
ralists * 

w 1» Twenty sovereigns, or a suitable piece of plate of that 
value, for the best Geological Account, with a C fcugnosttcnl 
Map, Sections, and Specimens, of the Three Lothiuns, with, m 
much of the neighbourhood as ■may be required for tins elucida- 
tion of the districts,—' To be given in against Deeeiuber I S’fh. 

u Ten sovereigns, or a piece of plate of that value, for the 
best Natural and Economical lifclury of the Fishes, marine# 
itwifttifej and lacustrine, of the Elver District of die Forth, A 
collection <>f specimen# of the fishes will be dcHirable.— Jo he 
given in against December 1 835. 

u & Tea sovereigns, or a piece of plate of* that value, for the 
best Account of the Entomology of tin* Three Lotliiarts, and 
liver District of the Forth ; with a collection of specimens, and 
map of the distribution of the Insects.— To be produced against 
December 1836. 
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* f 4. Ten sovereigns, or a piece of plate of that value, for the 
best Essay on the Botany of the Mountains of Scotland, in con- 
nection with their Geological Structure and Composition; with 
specimens, and a map of the distribution of the Plants. In this 
Essay the range of elevation, and the northern and southern 
limits of the different species, should be attended to, and any 
facts tending to illustrate 4 , the geographical distribution of plants 
carefully recorded. It would also add greatly to the interest of 
the communication if it wore accompanied with a coloured Geo- 
gnostical Map of the mountainous districts examined — To ho 
produced against December 1887. 

u b, Ten sovereigns, ora piece of plait* of that value, for tlm 
best Account of all A vertebrate Animals (with the exception 
of their lurrm), inhabiting tin. 4 River mid Frith of Forth, their 
tributary streams, and the lakes included in the basin of the 
Forth; with.- a collection of specimens,— To be given in against 
December 1 837. 

u 'Communications may be addressed cither to Professor 
Jameson, the President, or to Mr Neill, Secretary of the Society, 

Edinburgh/* 


TWKX 1Y- MOUTH MISSION'. 

David Faleonar, Ks<p Vie.e-Presideuf, in the chair, -Professor 
Jameson read a short notice, by Mr William Nicoi, on the struc- 
ture of some specimens of fossil wood ; ami also an account of 
'the analysis of a coprolito found at Ward to, by Dr Gregory and 
Mr Walker, The Professor likewise exhibited and described a 
specimen of Squab ih gluncus, captured last autumn near Helms- 
dale in Sutherland. 

Professor Jameson in the chair— The Secretary read the, Key. 
John Hodgsons account of the remains of a skeleton of a species 
of deer found, in 1833, in diluvial sand, below the foundation 
of the Roman wall, near Walton, in Cumberland.— The Assist- 


11134 . 

Nov. 
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ant-secretary Mr Torrie, then read Dr Marlin Barry ’*» aeemint 
of Ms ascent to the summit of Mont Blanc in September lmd»- * 
Dr GrovUle, Vice-President, having taken the chair, Profeor 
Jameson communicated the analyses, by Dr Gregory and Mr 
Walker, of coprolites from Wardie ami from Fife, in which tiieM* 
chemists detected fluoric acid ; on which occasion Professor 
Jameson made remarks connected with his early discovery of 
fossil fishes in the secondary strata of the rnh.hlk; district of 
Scotland, 

Professor Jameson in the chair, — The A^istairt-Secretary 
read Mr Robert J, Hay Cunningham’s account of the geo- 
logy of the islands of Mull aw! Iona, at the Battle time ex- 
hibiting specimens of the rocks, and numerous sections of the 
strata and veins.-— The Secretary read a notice by Bewick Black- 
burn, Esq, Civil Engineer, in regard to the remains of deer men* 
tioned in Mr Hodgson’s paper read 13th December iost,~~Mr 
P. Small Keir, formerly a Vice-President, having taken the chair, 
Professor Jameson exhibited a new bird, which appeared to be- 
long to the genus Eurylairaus of Horafield, and which he named 
E. Dalhousise, in honour of the Countess of Dalhou#ie, by whom 
it was brought from India, The E. Dalhousiw was described in 
the following terms;— Bill greenish-black; on ill edge**, along 
the culmen, and at the tip, yellowish-white ; length 3-ltliH of an 
inch; breadth at base IMths of an inch, Nostril* ovoid, ho 
sorted at the base of the bill, and partially covered with feathers. 
Body grass-green above; below, apple-gmm. Throat of a 
golden-yellow, which extends round the neck, and terminates at 
the occiput with a few sky-blue feathers. Occiput mid tap of 
the head, greyish-black, with a crest; of sky-blue. Ear-coverts 
and face golden-yellow, mixed with sky-blue, Wing* short ; 
1st and 4th quills equal, 2d and 3d the longest ; external webs 
of quill-feathers grass-green ; internal bluish-black, with a broad 
band above in their centre of sky-blue; below, there i» one of grey • 
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felt-white, which extends across the internal web of the seven first 
primary quills* Tail Berlin-blue, very long, and strongly forked ; 
the two middle tectrices much the longest. Tectrkes twelve in 
number. Total length of body from the tip of bill to point of 
tail, eleven inches 5 tail, five inches. Tamm weak, and rattier 
longer than middle toe ; length an inch and a quarter. Toes, 
external united to middle by two joints; internal by one. The 
specimen of this very rare and beautiful bird, which is a native 
of Northern India, was brought from thence by Lady Dalhousie, 
It was remarked, that it is distinguished from the typical speci- 
men by the following characters The first, that strikes us is 
the position of the nostrils, which, as already noticed, are inserted 
at the base of the bill, and partially covered with feathers* In 
the typical species they are quite naked, and inserted at a dis- 
tance from the base* Secondly, the strong cuneiform tail, and 
shortness of the wings ; and lastly, the weakness of the tarsi* 
Although the bird presents a peculiar group of characters, it was 
not considered advisable to form a genus of it, until its habits and 
manners should be made known. Its locality is also interesting, 
from its pointing out that this genus probably extends over all India 
proper*-— At the same meeting, a specimen of a new Moleagris, 
from New Holland, was exhibited and described. The trivial 
name, of Lindesayii was given in honour of Colonel Lindesity, a 
distinguished officer, and very active naturalist, formerly com- 
mander of the .‘filth regiment in New South Wales, but now re- 
moved to India* This bird gave rise to the erroneous opinion 
that vultures exist in the Australian continent, 


Dr Grevilk*, Vice-President, in the chair*-— Professor Jame- 
son, in a series of geological observations which he read to the 
Society, among other interesting topics, noticed the following:— 
1st, Beds of recent Shells on the hanks 1 of the Firth of Forth 
ami Clyde, situated considerably above the present level of these 
estuaries. These beds, Professor Jameson remarked, had been 
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pointed out by him to his pupils, during his geological walks, 
from the year 1806 up to the present time. One of his pupils? 
the late Assistant-Surgeon Macgregor, in 1811, read before the 
Society a paper on the recent sea- shells he noticed about 4| 
miles from Glasgow, Captain Laskey, in 1814, read a memoir 
on a bed of sea-shells, estimated 40 feet above the level of the 
Clyde, which he examined in the line of the Ardrossau Canal, a 
few miles from Glasgow, of which memoir an abstract was pub- 
lished in the 4th volume of the Society’s Memoirs, He enu- 
merated the following shells:—!, Turbo iittoreus, 2. rudis, and 
8. terebra $ 4. Nuclei minuta, and 5. nuclea; 6. Patella vulgaris, 
and 7* pellucida : 8. Buccinum lapillus, and 9. undatum; 10. 
Mytilus edulis; 11. Venus islandica, 12. striata, 13. literata ; 
14. Pecten opercularis, the subrufus of Donovan; 15 Balaam 
communis; 16. Anomia ephippiuin ; 17- Tellina plana; 18. 
NerUa littoral is, 1,9. glaucina; 20. My a truncata; 21. Trochits 
crassus ; 22. Cardmm echinatum. All these shells, Captain 
Laskey remarked, still inh bit the Frith of Clyde and ils shores, 
but occur below Dumbarton, or where the water is constantly salt. 
Captain Laskey also described to the Society a bed of dead sea- 
shells near to Dumbarton, and above the present level of the 
Clyde, among which he particularized Venus sulcata, Pecten 
islandica, and Ostrea islandica of Turton. Dr Fleming after- 
wards read to the Society “ A short account of a bed of fossil 
shells found on the banks of the Forth to tlm west of Borrow- 
stonness.” This bed he described as entirely of sea-shells, mixed 
with a small portion of sand. The common oijslcr is in greatest 
abundance ; and along with that shell ail those specie's which 
are found in plenty on the shores of the Frith of Forth ; such as 
Mytilus edulis, Venus rhomboidea, Mactra truncata, Buccinum 
undatum, Turbo Iittoreus, Patella vulgaris. The bed is about 8 
feet thick, and below it is a bed of gravel resting upon the sand- 
stone of the district ; it extends in a straight line along the bank 
of the Forth, in a direction from east to west, nearly three miles, 
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and is a, bout thirty-three feet above the rise of ordinary spring- 
tides. Mr Bald, in the Memoirs of the Society, mentions' 5 sea- 
shells as occurring at Alloa, twenty feet above the present level 
of the Frith of Forth ; also sea-shells several miles to the west- 
ward of Stirling Castle, particularly valves of the oyster of un- 
common si/a*, although no recent specimens are now found so 
large, nor any live oysters above Quccnsferry ; also a bed of sand 
and oysters at the foot of Clackmannan Hill. Mr Adamson, an- 
other member of the Society, in a memoir published in voL iv, of 
the Society’s Memoirs, describes a bed of sea-shells in the isle 
of Lonach in Loch Lomond, twenty-two feet above the present 
level of the sea at Dumbarton, in which were some* species appa- 
rently new to conchologists, and several echini. In 1821, in an 
account read to the Society of remains of the elephant found in 
an alluvial bed near to Kilmarnock, it was noticed that these re- 
mains were accompanied by sea-shells of the same species as 
those living in the present sea. In 1824, Mr Blaekadder, land- 
surveyor, laid before the Society a paper, an abstract of which 
appeared in the 5th volume of the Society’s Memoirs, on what 
lie calls the Superficial Strata of the Forth district. He there 
mentions coin men sea- shells of the Forth as occurring at Pol- 
inaise, below Stirling, at Grangemouth, and other places near 
the shore's of the Forth ; and also some instances of their oc- 
currence far from the present natural habitat of these shells, 
but everywhere above the present sea-ievd, Mr Blaekadder 
of Edinburgh, a few years ago, described in a memoir laid 
before the Society a bed of sea-shells considerably above the 
present level of the Frith at Wardie and Newliaven. And 
within these few months, Mr Maclaren, in a well known perio- 
dical, u The Scotsman,” describes a portion of the shell-bed 
between Leith and Portobello, and Dr It Thomson, in his inte- 
resting new journal, 44 The Records of General Science,” gives 
several additional particulars regarding the shell-bed on the 
banks of the Clyde. From these details, it probably follows, 
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either that at some former period the waters of the Clyde and 
Forth were considerably higher than they are at present, or that 
the land has risen. 

2. Coal- Formation, Professor Jameson explained, that the 
chief geological characters of the Old and the New Coal-for- 
mations in Scotland had been made out by the Wernerian So- 
ciety many years ago. He also noticed, that in 181 1, in a me- 
moir read before the Society, it was maintained that nearly the 
whole, if not the whole, of the sandstone, both red and white, of 
the island of Arran, belonged to the old coal-formation , and 
that, upon this sandstone, on the opposite coast of the mainland, 
as near to Saltcoats, the more common or newer beds of the 
coal -formation were seen resting He also remarked, that, in 
1805, in the “ Mineralogical Account of Dumfriesshire,” the oc- 
currence of beds of red sandstone connected with the coal -for- 
mation of that county is noticed; also, that in the same publi- 
cation, descriptions are given of the Roslin red sandstone, and of 
other deposits of red sandstone, as members of the coal-field of 
the Lothians ; and lastly, that this red sandstone occurred gene- 
rally in the lowest part of the coal-formation* The red sand- 
stone connected with quartz-rock, granite, & c. and older than the 
red sandstone of the carboniferous system, Professor Jameson re- 
marked, was well displayed on the banks of Loch Ness, in the 
county of Sutherland, and in many other places in Scotland. The 
coal- for (nation at Brora in Sutherland was ascertained to be newer 
than the great coal-formation, from its position, the characters of 
the sandstones and slates, their organic remains, and the peculiar 
nature of the coal ; and the same was said to be the case with 
the coal; of Skye, Ganna, Mull, &c. The place of the coal of 
Brora, in the Oolite system, was first fixed by Messrs Murchison 
and Sedgwick. 

3. Syenite or Graniiel of Skye , Craig of Ailsa, St Kilda , 
Arran , fyc * — Professor Jameson requested the attention of geo- 
logists who may visit Arran, to the syenite and granite rocks, 
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apparently in connexion with sandstone and conglomerate, in 
the line extending from the upper part of Glencloy to the great 
body of granite of the northern division of the island. He also 
recommended geologists to examine particularly the two chief 
granites of the island, viz. the small granular, and occasionally 
syenitic varieties on the west side, and the coarse granular on 
the eastern side of the island, and to bear in remembrance that 
these western and eastern granites might prove to belong to 
different formations. The Professor also mentioned a variety of 
particulars illustrative of the geological positions and mode of 
formation of the granular crystalline rocks of the Craig of Ailsa, 
vSt Kiida, and the Island of Skye, from which it appeared to re- 
sult, that these rocks, viewing them as of igneous origin, were 
of newer formation than the great coal-formation. 

4. Organic Remains in the C mil- Formation .— The labours 
of Messrs Nice! and Witham, it was remarked, had added con- 
siderably to our knowledge of the plants of this formation ; and 
the specimens and details furnished by the President of the 
Society, also by Dr Fleming, Dr Hibbert, Lord Greenock, and 
others, were daily extending our acquaintance with the fossil 
corals, shells, and fishes of this interesting formation. In re- 
gard to the fossil fishes and coprolites in the limestone, slate, 
and ironstone, of the middle region of Scotland, it was re- 
marked, that, in several districts on both sides of the Forth, 
they were met with in considerable abundance, where they were 
first pointed out by the President of the Society, and afterwards, 
in some new localities, by Walter Oalverley Trevelyan, Esq., 
Lord Greenock, Dr Hibbert, and Thomas Jameson Torrie, 
Esq, Professor Jameson mentioned some beds in the coal- 
formation so thickly studded with coprolites, that they might 
be named coprolite beds ; while others abounded so much with 
fish scales, that they might not unaptly be termed scale beds ; 
and further, that the coprolites were not confined to the Fern 
limestones, but were met with also, although hitherto not so abun- 



478 


APPENDIX. 


danfcly, in the coral * and shell limestones of the coal-formation ; 
and that hitherto no remains of undoubted fossil saurian animals 
had been met with in Scotland ; the large crocodiled] ke teeth 
discovered in the coal -formation, in the yea]' 1793, by the late 
Rev. D. lire, and figured by him in his History of Ruthergleii* 
and Kilbride, and since, in 1834, by Dr HSbbert, at Burdi chouse, 
near Edinburgh, belonging probably to an extinct tribe of fishes. 
The sauroidal character of some of these fossils has elicited the 
following remarks from Professor Agassiz :~ 

£< It is in the series of deposits inferior to the Lias that we be- 
gin to find the largest of those monstrous Sauroid jMm\ whose 
osteology reminds us in many respects of the skeletons of saurian 
animals, viz. by the closer sutures of the bones of the head, by 
the large longitudinally striped conical teeth, and by the manner 
in which the spinous epiphyses are articulated with the bodies 
of the vertebras, and the sides at the extremity of the transverse 
epiphyses. The analogy which exists between these fishes and 
saurian animals, is not confined to the skeleton alone ; for in one 
of the two recent genera I have found a very peculiar internal 
organization of the soft parts, which renders the similarity greater 
than it at first appeared. There is, in fact, in the Lepidosiem 
osseus , a glottis like that of the sirens and the salamandrian 
reptiles, a cellular swimming-bladder, with a trachea, like the 
lung of an ophidian. Finally, their integuments have often an 
appearance so similar to that of the crocodile's, that, it is not 
always easy to distinguish them. 

<c The smallness of the number of fishes found hi transition- 
rocks, prevents us as yet from assigning to them a particular 
character.^ Nevertheless, the species in the collection of Mr 
Murchison already indicate types which do not extend even to 
the coal-formation. 

* The transition rocks mentioned by M. Agassiz, belong, we believe, 
to the Silurian class of Murchison, the oldest Secondary of Professor 
Jaineson. 
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u What is most remarkable in all the fishes inferior to the 
oolitic series, besides their analogy with reptiles, is, on the one 
hand, the very great uniformity of the types, and, on the other, 
the very great uniformity of the parts of the same animal among 
themselves ; so that it is often difficult to distinguish the scales, 
the bones, and the teeth, from one another. If we may be per- 
mitted to hazard some conjectures on this state of things, such 
as it is presented to us now, we are naturally led ■ to think, that 
the principle of animal life, which dcvelopes itself at a later pe- 
riod under the form of ordinary fishes, reptiles, birds, and mane 
miferous animals, is at first entirely confined to those singular 
sauroid fishes which partake at the same; time of the structure of 
fishes and reptiles, and that this mixed character is never lost in 
this class till the appearance of a larger number of reptiles, in 
the same manner as we see ichthyosauri and plesiosauri partaking 
in their osteology of the characters of the cetacea, and the large 
land saurian animals partaking of the characters of the pachy- 
dermia, which were not created till a much later period. 

u 'We are thus led by observation to those ideas of the philo- 
sophy of nature which have presented us with an organic and 
regular development in all created beings, constantly in confor- 
mity with the different conditions of existence which are realized 
at the surface of the globe, in consequence of the changes which 
it itself has undergone. 

H As h result of all the facts I have brought forward, [ distin- 
guish, in the whole series of geological formations, two grand 
divisions, which have their limit at the green-sand deposit. The 
first, the more; ancient, includes only the Ganoids and IHaem- 
des> The second, more intimately connected with beings at 
present in existence, includes forms and organizations much more 
diversified ; these are more particularly the Ctenoules and the 
Cycloid and a very small number of species of the two pro* 
ceding orders, which disappear insensibly, and of which the ana- 
logous living species are considerably modified. As we do not 
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find in the fishes of the first great period, differences correspond- 
ing to those which we observe at the present day between fresh* 
water and salt-water fishes, it appears to me that it is going be- 
yond the facts we possess to admit in the oolitic series and lower 
down, the existence of distinct fresh-water and marine forma* 
tions. I think rather that the waters of these remote periods, 
circumscribed in basins less completely shut in, did not then 
present the marked distinctions which we remark at the present 
time.* 

At the same meeting of the Society an extract was read of a 
report by the lighthouse keeper at Lismore, of a small flock of 
brent geese having been attracted by the light in a dark and 
stormy night, and killed by the violence with which they struck 
the building. One of the birds happening to strike a pane of 
the light-room, formed of plate-glass a quarter of an inch thick, 
passed through it like a shot, with such amazing force, that 
pimples were raised on the polished metallic reflectors by t’ e 
particles of the shivered glass. 

A model of the head of the Dodo, which is preserved in the 
Tradescant collection at Oxford, presented to the College Mu- 
seum by Mr Duncan of Oxford, was exhibited at this meeting, 
and an account was given by Professor Jameson of what is 
known respecting that bird, described by Clusius in 1598 as in- 
habiting the Mauritius, but which appears to be now extinct. 

Mr Macgillivray read some observations on the Dipper 
(Cinelus aquatim). The peculiarities of form and plumage, 
adapting it to its amphibious mode of life, were pointed out, 
and its habits, minutely described. The alleged injuries to the 
salmon-fisheries by this species were rendered doubtful by the 
results of the author’s observations, he having never found arty 
ova or fry of fish in its stomach, which was usually found to con- 
tain fragments of coleopterous insects and mollusca, especially 
Lymnma peregra and Ancylus flmiatilis , — The Assistant- Secre- 
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tary then read Mr Hay Cunningham’s paper on the geology of 
the islands of Eigg, Hume, and Canna ; exhibiting, at the same 
time, illustrative sections and specimens — The Secretary read a 
memoir by Mr James Macnab on the local distribution of trees in 
the native forests of Nbrth America, — Professor Jameson placed 
before the meeting a series of birds from the Himmalaya Moun- 
tains, most of which seem identical with the European species, 
including the Gypaetas barbatus ; Falco tinnunculus, snbbuteo ; 
Nisus communis ; Circus cyaneus, cineraceus, aeruginosas ; La- 
nius excubitor ; Oriolus galbula; Turdus merula ; Gracula rosea, 
cyanea ; Sylvia rubecola, tithys ; Saxicola stapazina ; Curruca 
atricapilla ; Sturnus vulgaris ; Upupa epops ; Pious major, vi- 
riclis ; Yunx torquilla ; Pyrgita domestica ; Antlms arboreus; 
Haamatopus ostralegus. 

Bindon Blood, Esq., Vice-President, in the chair.-- Sir Pa- 
trick Walker exhibited a specimen of a small species of the Mus 
family, possessing some of the characters of the Marmot, which 
had been found on his property at Drumsheugh, in the neigh- 
bourhood of Edinburgh, its haunts having been disturbed by 
the progress of building, — Mr Macgillivray read remarks on 
varieties of the Fox observed in Scotland. The author distin- 
guished four races or varieties: L The Bound Fox, tall, slen- 
der in the limbs, with a very attenuated muzzle, a bright reddish- 
yellow fur, the lower parts of the body greyish-white, the tail 
yellowish-grey, with long black hairs scattered towards its extre- 
mity, and about three inches of the tip white. 2. The Cur Fox, 
similar to the hound fox, but smaller, with the body deeper, the 
legs shorter, the tip of the tail white. These two races seem to 
pass into each other, and can scarcely be distinguished except 
in the extremes. 3. The Dog Fox , compact in form, with com- 
paratively short limbs, the head rather broad, the muzzle pointed, 
the fur deep red, the lower parts brownish-red, the tail yellowisli- 
grey, darkened with black hairs, and having the tip of the same 
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colour. 4* The Mastiff Fox, larger and stronger, its limbs more 
robust, the head much broader, a dull greyish -yellow fur, pro- 
fusely interspersed with whitish hairs, the tail dusky, with long 
black hairs scattered over it, and a small white tip.— Dr Traill 
then exhibited a series of beautiful and correct drawings of Bri- 
tish quadrupeds, cetacea, birds, reptiles, and fishes, executed by 
Mr Macgillivray, and which are intended for his projected work 
on the vertebrate animals of Great Britain. The Assistant- 
Secretary read Mr Nicobs account of his examination of the spe- 
cimens of fossil wood from the island of Mull, collected by Mr 
Cunningham also of various specimens from the North African 
Desert, collected by Mr Munro and others from the Karoo 
Ground in Southern Africa. 

Dr Charles Anderson, formerly Vice-President, in the chair. 
— The Assistant-Secretary read Mr Hay Cunningham’s paper 
on the geology of the Island of Skye, which was accompanied 
by numerous sketches and specimens. — Sir Patrick Walker laid 
before the meeting a series of fine marbles which he had brought 
from the quarries of Bagneres de Bigorre. — Professor Jameson 
exhibited and described a series of birds from the Himalayan 
Mountains, considered as identical, or nearly so, with the Eu- 
ropean : Strix passerina ; Alcedo ispida; Parus major; Mota- 
cilla alba, boarula ; Garrulus glandarius ; Caryocatactcs vulga- 
ris; Ardea nycticorax; Numenius arquata, phmopus ; Tringa 
squatarola, hypoleucos, pusilla, ochropus ; Charadrius pluvialia ; 
Cursorius hmmantopus ; Podiceps minor; CEdicnemus crepi- 
tans; Pterocles arenarius ; Anas clypeata, penelope, querque- 
dula, creoea* After exhibiting and comparing the trivial 
characters of the above species with the European, it was stated, 
that even if all the external characters were the same, but if the 
shape, of the head differed, we were entitled, from that character 
alone, to make a new species ; and as illustrative of this opinion, 
it was stated, on the authority of Brehm and others, that, gene- 
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rally speaking, no two species with plumage, &c. the same, but 
with different shapes of head, agreed in their habits and man- 
ners, nor were they ever found to breed with each other* Pro- 
fessor Jameson also exhibited a specimen of the female of the 
Cypselus longipennis, which he had received from Northern 
India, and stated that it only differed from the male figured by 
Temminck and Swainson, in wanting the brownish-red patches 
on the side of the neck ; in other characters it is identical 

Dr Charles Anderson, formerly Vice-President, in the chair, 
— There was read a communication from Mr R. H. Parnell re- 
garding some new and rare fishes which he. had procured from 
the Frith of Forth. In addition to the ample list of fishes 
found in the Forth, given by Dr Neill, and published in the 
Transactions of the Society, the author has detected nine others, 
two of which are new to science 5 one he referred to the ge- 
nus Solea, the other to that of Platessa. — Professor Jameson 
exhibited and described a series of quadrupeds and birds* 
Among the more interesting of the quadrupeds were the Hylo- 
bates lar, leuciscus, albimanus, and hoolock ; the latter of which* 
however, he stated, was probably not a true species, but the fe- 
male of the Ounko of Frederick Cuvier. Among the birds, two 
were described as new to science, viz. Aquila nigra, and male 
of Lophophorus Nigelll 

Aquila mgrn^MW yellowish-brown, length 2 inches ; length 
of gap inches 3 cutting edge of upper mandible furnished 
with a protuberance. Nostrils ovoid* Face between the eyes 
covered with stiff hairs, which radiate as it were from a centre. 
Body, tail, and legs of a reddish-brown colour, with the excep- 
tion of the middle of the back and rump, which are greyish- 
white ; length of body from tip of bill to tip of tail, 3 feet; 
from the tip of one wing to the tip of the other, 5 feet 7 inches ; 
wings about 3 inches shorter than the tail. Tail square, but 
rather rounded, consisting of twelve feathers, the lour centre 
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ones being slightly banded below with greyish-white; length 14 
Inches. Legs feathered to the toes. Toes furnished with three scu- 
tellse, which are largest on the back one j feet yellow ; claws bluish- 
grey. Hah South America, The Professor applied the specific 
term Nigra to this bird, from black being the predominant colour 
of its plumage, and remarked with regard to the generic name 
Aquila, that it belongs to that genus, of which the type is Aquila 
fulva, from the cutting edge of the upper mandible being fur- 
nished with a protuberance ; the wings considerably shorter than 
the tail ; tarsi feathered to the toes ; and lastly, the first phalanx 
of all the metatarsal bones being provided with three scutelte. 

Lophophorus Nigelli, male, — This bird was remarked by the 
Professor to differ from the female already described, In being 
larger, in having two reddish-brown bands, the one extending 
from the external angle of the eye, the other from the lower part 
of the auricular coverts, down to the under part of the neck, 
where they unite and form a broad diffused ring round It ; in 
the breast being yellowish-white, and some of the feathers with 
a band of black in their centre ; and lastly, in having the feathers 
of the hypochondriac region more strongly marked, and tipped 
with a much deeper brown. Like the female, it wants the spur. 
From the form of the bill, and the absence of the spur in the 
male, which is so prominent in the other species which have been 
included in the genus Lophophorus, this has now formed a new 
genus. The distribution of this species, the Professor remarked, 
was very wide, from its occurring from Persia, where the female 
was first discovered, onwards to the Himmalayan Mountains, 

A paper was read on the Manners and Customs of the Bosh- 
men of the Sternberg Orange River, communicated by Mr 
Leslie, and a notice on the Deluges of Deucalion, Ogyges, and 
Noah. 

Dr Robert K. Greville, Vice-President, in the chair. — Mr 
James Wilson read an account of the new or rare Insects, par** 
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ticularly Coleoptera, found by him during his late tour in Su- 
therlandshire. After some general observations on the distri- 
butions of insects in Scotland and England, and especially on 
the occurrence of some Scandinavian species in the north of 
Scotland, and of some of the species belonging to the warm 
climates of Europe, and in the south of England, the author 
enumerated and exhibited the principal species he had collected, 
and made remarks on such as were new, rare, or otherwise in- 
teresting, — Dr Neill read an essay on the composition and qua- 
lities of a new building-concrete, communicated by Mr Steven- 
son, The paper was prefaced by a variety of historical details 
on the subject, which was illustrated by specimens, — -The Secre- 
tary read an account of a series of new and rare plants collected 
during an excursion, in the summer of 1834, to the United 
States and Canada, communicated by Mr James Macnab, — 
Professor Jameson exhibited a series of new and rare birds ; 
among the latter were the Semi-pal mated Goose, Charadrius nl- 
grifrons ; Heematopus ostralegus, from New Holland ; Otis rufi* 
collis, South Africa 5 Tantalus plumbeus, South America, &c. He 
also described an Ibis, Tanagra, and Rubecola, new to science. 

Ibis spinicottis * — -Bill curved, and of a brownish-black colour ; 
upper mandible furnished at its base with 13 greyish bands, each 
about 1| line in length; length 7 inches, with the upper man- 
dible projecting over the other at the point. Nostrils linear, and 
inserted into a groove which extends along the bill to the tip, 
about | of an inch from its base. Head destitute of feathers, 
also the centre and forepart of the neck, to a distance of 4 inch. 
Neck, forepart covered with straw-coloured spines, on the back 
and upper part and sides with short greyish- white downy fea- 
thers, under with short bluish-black metallic feathers. Body, 
above of a brownish-black, each feather being alternately banded 
with dull and metallic reflections ; below greyish-white. First 
and fourth feathers of wing longest, second and third equal; 
wings nearly as long as the tail. Length from tip of bill to tip 
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pf tail 3 feet 8 inches, from one extremity of the wing to the 
other fept* Tail square, and of a greyish-white colour, con- 
sisting of 12 feathers, length 7f inches. Legs of a blood-red 
colour, feathered to about the middle of the tibia. Tarsus, 
length 4 inches. Hah Banks of the Murray River, interior of 
JNfew Holland. From the slender bill, the head, and small part 
of the neck being destitute of feathers, this bird, the Professor 
remarked, formed a connecting link between the two divisions 
of the genus Ibis, Cuv., the specific term spinieollis was applied 
to it from the forepart of the neck being covered with spines. 

Tanagra nigricephala — Bill bluish-black, conical, and much 
shorter than the head 5 length 5 lines, gap 7 ; upper mandible 
notched at the point, and slightly hooked. Nostrils circular 
and naked, inserted Into the base of the hill Head of a bluish- 
black colour ; from the outer angle on both sides of the nostril a 
band of bluish-black extends across the temples to the root of the 
neck ; from the inner, one of greyish-white extends across the 
ophthalmic region down to the nape. Throat white, with a blu- 
ish-black band on both sides, extending narrow from the base of 
lower mandible, and becomes very broad as it reaches the neck. 
Body? above of a saffron- yellow, approaching to siskin-green ; 
below of a bright golden-yellow, mixed with orange. Wings of 
a bluish-black colour, with all the primary and secondary quills 
.tipped with greyish- white, the first primary quill excepted ; 
third quill-feather longest, second and fourth nearly equal, and 
■longer than the first; upper wing-coverts bluish-black, mixed 
.with greenish-yellow; under, yellowish-white. Tail greyish- 
_ black,,. and nearly square ; length inches, and consisting of 9 
feathers ; upper wing-coverts greenish-yellow, under greyish- 
-white-; feathered to the tarsi. Tarsus, length 8 lines, and co- 
» vered by .5 very broad scutellse ; middle toe 0 lines. Hah West 
India Islands. In the shortness and form of the bill, in the 
length of wings in proportion to the tail, in the arrangement of 
' the quill-feathers of wing, the external toe united to middle by 



HISTORY OF THE SOCIETY. 


487 


first joint, and the form and size of the scutellae, this bird, the 
Professor remarked, seemed to hold a prominent place between 
the genus Pyrgita and Tanagra. 

Rubccota Tytleri — The Professor applied the specific term 
Tytleri, to a Mubecola which he described, in honour of the late 
Lieutenant Tytler, a very active ornithologist, whose labours in 
India have added much to the interest qf the Royal Museum of 
the University of Edinburgh, and remarked, that although it 
agreed in the grouping of its colours with the common robin, 
yet, in the form of the bill, it presented as it were a link be- 
tween the genus Rubecola and Phcenecura. The specimen was 
sent to the Royal Museum by Lieutenant Tytler from the Hima- 
layan Mountains. 

A series of specimens of the Muscipeta paradisi, Cuv., were 
exhibited by the Professor, for the purpose of pointing out that 
the -Muscipeta indica is but a sexual variety; and he stated this 
from the examination of a large series of specimens lately re- 
ceived from the Himmaleh Mountains, some of which shewed 
the passage of the one into the other, In its distribution this 
species is very wide, occurring spread over all India and China ; 
and identically the same species is found in Africa. 

A fine live specimen of the Noctua nivea, hitherto confounded 
with the Noctua nyctea, it was announced had been found in 
Orkney. 


TWENTY-NINTH SESSION. 

Sir Patrick Walker, Vice-President, in the chair,-— Mr James 

. Nov. 21, 

Wilson read Mr P, J, Selby's account of the animals inha- 
biting the county of Sutherland, and particularly of the birds 
observed during the excursion thither of a party of naturalists 
in the summer of 1834. — Professor Jameson communicated a 
brief notice of some observations, by M. Arago, on the Light of 
Halley’s Comet, finally determining that cometic light is derived 
from the sun, and not dependent on any kind of phosphorescence 
inherent in the comet itself, He also made some remarks on the 



488 


APPENDIX* 


1835. 
Dec. 5. 


experiments which have been lately performed in France, on the 
Solidification of Carbonic Acid, and recommended the repetition 
of these experiments. — Dr Charles Anderson exhibited a speci- 
men of Cypraea guttata, a rare species, from Java ; and he also 
communicated a description and specimens of a new species of 
Cypraea, not described by Lamark, and which he denominated 
C. castanea. The following is the character: “Testa ovate- 
ventricosa, castaneo-fusca ; fasciis binis, latis, obscuris, satura- 
tioribus ; marginibus incrassatis, albis, fusco-punctatis ; aperture 
extremitatibus intus roseo-rubeis.” Shell of a bright chestnut- 
brown colour on the back, the face and sides white ; the latter 
marked with numerous spots of vivid brown of various intensity ; 
the fauces brown, with a shade of red ; length 1$, breadth f, of 
an inch. Received from New South Wales, by Dr Coldstream 
of Leith, without any notification as to its particular locality. — 
There was also exhibited a male specimen of the Rocky Moun- 
tain Sheep (Ovis moutana), which Professor Jameson had lately 
received from the Colombia River from Dr M. Gairdner. He 
remarked, that although its fur was of no value, it ought to be 
introduced into this country, not only from the delicacy of its 
flesh as food, and the fine leather to be prepared from its skin, 
but also from its noble figure. The Professor stated that he had 
many years ago brought this animal under the attention of the 
Society, and it was to be regretted that no steps had as yet been 
taken towards its introduction, it being, from its hardy nature, 

likely to do well in our Highland mountainous districts, Sir 

Patrick Walker exhibited a specimen of the moth Phakena 
(Geometra) papilionaria, taken last summer in Aberdeenshire, 
and new to Scotland. He then made some remarks on its geo- 
graphical distribution in England and on the continent of Eu- 
rope, and mentioned several places, where it is found in great 
abundance. 

Dr R. K. Greville, formerly Vice-President, in the chair. — 
L Notice of Fossil Fishes found in the neighbourhood of j Edin- 
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burgh , <§rc«, #?/ Professor Jameson .— The Professor remarked 
that he had been induced to exhibit a part of his collection’ of 
fossil fishes to the Society, for the purpose of correcting an over- 
sight of M. Agassiz, who states, in his work on Fossil Ichthyology, 
that he had received from Professor Jameson a series of fossil 
fishes from Burdiehouse, whereas none of the specimens he sent 
him were collected at Burdiehouse, or even in Mid-Lothian, the 
whole being from Fifeshire. The Professor also stated that the 
discovery of fossil ichthyolites in this neighbourhood was not of 
a recent date, as he had found bones and scales of fishes more 
than eighteen years ago in our secondary deposits, and had been 
in the practice for many years back of stating the occurrence of 
these remains to his pupils in the lecture -room, and pointing it out 
in the field. Some general observations were then made on the age 
of fossil fishes, their distribution in red sandstone and limestone, 
slate-clay, bituminous shale, and coal in the Lothians, Angusshire, 
Lanarkshire, &c. $ and he concluded by remarking that Agassiz, 
after an examination of several hundred species of fishes from 
secondary rocks, had found no character whatever to distinguish 
fresh from salt water fishes. The species exhibited were the 
following; Palaeoniscus ariolatus , ornatmimm , Bohisoni ; Eu - 
rynotus crenatus , and Pygopterm Jamesoni — -Dr Traill then 
made some remarks on the identity of the limestone of Fifeshire 
with that of Burdiehouse, which he stated was proved not only 
from its geological position, but also from the fossil fishes which 
were exhibited by Professor Jameson, they belonging not only 
to the same genera, but all, with one exception, being of the 
same species as those found at Burdiehouse. 

2. On the similarity of some Birds from Northern India with 

European Species, by Professor Jameson In continuation of 

his list of Birds of Northern India, nearly allied to the European, 
the Professor remarked, that it was his intention (already stated 
last year) to bring before the Society every species which should 
come under his observation, for the purpose of pointing out the 
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similarity, in many respects, of the ornithology of that region 
with that of Europe. With this intention, therefore, he had now 
to lay before the Society three species, bearing a striking resem- 
blance to the European, viz. Saxicola rubicola } Sturnus vulgaris 
after second moult, the bird in full plumage having been already 
exhibited, and Sitta Europma ; the last differing, however, in 
being of a deeper colour below. A fourth species was produced 
very nearly allied to the Sitta Europma , which, however, present- 
ed characters sufficiently marked to form a new species ; and 
from the banded tail being the most prominent, the Professor 
gave to it the specific name of vitticauda , A specimen of the 
Sitta frontalis from Northern India was also exhibited, and its 
wide geographic distribution pointed out, it being first found in 
Java, and described by Dr Horsfield. 

3. It was mentioned, that the very remarkable fact of the ex- 
pansion of liquefied carbonic acid, lately observed by the French 
academicians, has been fully verified by Mr Kemp, lecturer on 
chemistry, who finds that the expansion is not peculiar to this 
liquefied gas, but belongs to all other gases in the liquid state. 
At this meeting of the Society, Mr Kemp exhibited a specimen 
of the liquefied sulphurous acid gas, hermetically sealed in a 
glass tube, and separated from the materials from which it had 
been generated. This specimen of the liquefied gas occupied 8 
inches of a tube, 5~8ths of an inch in internal diameter, and when 
cooled from the temperature of 60° down to 14° of Fahr,, or the 
point at which it becomes liquid under the ordinary pressure of 
the atmosphere, it contracted one inch, but when heated an equal 
number of degrees above 60°, viz. 46°, it expanded through a 
greater distance than it had before contracted by the abstraction 
of an equal amount of caloric, shewing that the expansion went 
on at higher temperatures in a slightly increasing ratio, so that 
the expansion between its liquefying point, viz. 14° and 212°, 
the boiling point of water, is nearly one-third of its whole vo- 
lume, the pressure against the expansion being at 212°, about 25 
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atmospheres* That this property does not belong to the lique- 
fied gases exclusively, but resides equally in all other fluids, when 
raised above their boiling points, is shewn by the following ex- 
periment ; thus, ether, when raised from the temperature of 60^ 
to 95° of Fahr,, or its boiling point, undergoes an inconsiderable 
expansion compared with the expansion produced by an equal 
increase of temperature above its boiling point, when it may be 
said to be in the same condition with the liquefied gases in re- 
gard to pressure, and carbonic acid suffers nearly an equal ex- 
pansion by an equal increasing temperature with the liquefied 
gases.-— The members afterwards adjourned to Dr Hope’s labo- 
ratory, when Mr Kemp, Dr Hope’s Experimental Assistant, ex- 
hibited an apparatus he had constructed for the repetition of the 
experiment on the solidification of carbonic acid, which he had, 
at the request of the Society, prepared for that purpose. 

Professor Traill, Vice-President, in the chair. — Dr Martin 
Barry exhibited the ganglion oticum in the human subject, as 
dissected by himself under the eye of Professor Tiedemann of 
Hiedelberg, and pointed out, by means of very large and care- 
fully executed diagrams, taken from the drawings of Arnold, 
its connection with the organ of hearing. — Professor Jameson 
communicated a notice by M. Dufrenoy on the period and mode 
of formation of the Monte Somma, and of Vesuvius. He also 
communicated a notice to prove that we have no historical evi- 
dence of the existence of the fossil Elk of Ireland and the Isle 
of Man as a living species, the rude figure in the eosmographia 
of Munster not representing the elk but the fallow-deer.— Sir 
Patrick Walker exhibited some insects which prove very de- 
structive to the pine forests in the Highlands of Scotland, and 
made a few observations on their mode of boring into the wood. 

Dr Traill, Vice-President, in the chair. — Mr James Wilson 
read a paper on the Birds included under the genus Eurylaimus 
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Feb. 6, 


of HorsMd, illustrating bis remarks by specimens and figures. 
— Dr Deuchar gave an account of some new tests for easily 
distinguishing carbonates from bi-carbonates, and exhibited the 
inode of making the experiments. — Sir Patrick Walker then 
read notices regarding the occurrence, near Edinburgh, of se- 
veral native birds, generally regarded as extremely rare, parti- 
cularly the Motacilla neglecta, first remarked by him on the 
banks of the Water of Leith in 1804 (but referred by him to the 
Motacilla flava, until he became acquainted with Gould’s obser- 
vations), and often observed since that time ; likewise the Red- 
start (Sylvia, Phcenicurus) in various places around the city ; the 
Dusky Grebe, shot at Lochend ; and the Ardea minuta, killed at 
the mouth of the Tyne in East Lothian,— Mr K. T. Kemp exhi- 
bited the experiment of the solidification of sulphurous acid. 

Bindon Blood, Esq., Vice-President, in the chair — A paper 
was read, entitled, “ Remarks on the circumstances to be chiefly 
attended to in the execution of a Geological Survey of Scot- 
land.” — Mr Kemp shewed a method of liquefying chlorine at a 
cold of — 26° Fahr,, and of keeping it in a liquid state at the 
temperature of the atmosphere, by a pressure equal to five at- 
mospheres and a half. 

Robert Stevenson, Esq., Vice-President, in the chair.— Mr 
Kemp described and exhibited experiments, proving that chlo- 
rine, iodine, bromine, &c., bleach without the decomposition of 
water or the presence of oxygen gas. He likewise shewed a 
modification of theMifterential thermometer.— Suggestions were 
communicated, by the Rev. Mr Robertson of Inverkeithing, 
of easy methods of analysis, for practical purposes, of the mi- 
neral waters usually met with — Dr Martin Barry laid upon 
the table specimens of red sandstone, from the county of Ty- 
rone, abounding in fossil fishes belonging to the [species Pa- 
Imoniscus catopterus, Agass.— Dr Traill exhibited specimens of 
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sandstone-flag from Pomona, Orkney, containing large scales of. 
fishes.— The Society, on the suggestion of the President and 
Council, resolved to recommend to the Lighthouse Board the 
cutting of marks on rocks at half-tide level on various parts of 
the shores of this country, with the view- of ascertaining whether 
the land is rising, sinking, or stationary ; and directed the Se- 
cretary to communicate on the subject with the Royal Society 
of Edinburgh, and the Highland and Agricultural Society of 
Scotland. A committee was appointed to attend to this matter, 
and to co-operate with committees which it was hoped might be 
appointed by the above-mentioned bodies — Professor Jameson 
read a notice, by Mr Christie of Banff, regarding the lias found 
near Banff, and which was discovered there by the author — Mr 
Wilson read Lieutenant Champion’s (9 1st regiment) account of 
the curious phenomenon occurring in the island of Cephalonia, 
described by Dr Davy.— Sir Patrick Walker exhibited a speci- 
men of the Dusky Grebe shot at Lochend, near Edinburgh, and 
Professor Jameson exhibited a specimen of the Wryneck taken 
in Fife — Professor Jameson made remarks on a collection of 
birds made by Captain Clunie in New South Wales, among which 
were specimens of the Sula alba from Moreton Bay. He also 
shewed a new species of Pernis, he named, after the gentleman 
who brought it home from India, the P. Elliotii. Two Buzzards 
lately killed in Britain were placed on the table ; one of these 
nearly allied to the Falco Jackall of Le Vaillant, was killed near 
Birmingham ; and of the other, killed near Newcastle, a minute 
description was communicated by Mr William Jameson. 

Professor Jameson in the chair, — Professor Forbes read re- 
marks on the Physical Geography of the Pyrenees, chiefly in 
connection with the celebrated hot-springs of that district; 
and exhibited an extensive series of rocks and minerals. — Mr 
Kemp read remarks on the ignition and volatilization of carbon 
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in the Torricellian vacuum by galvanic electricity ; illustrating 
them by experiment 

Professor Jameson, President, in the chair,— The Secretary 
read Dr Parnell’s account of the occurrence of the Whitebait, 
Clupea alba, in the Firth of Forth in considerable abundance ; 
and also his description of the Sprat or Garvey-herring, Clupea 
sprattus 5 both papers being illustrated by beautifully preserved 
specimens and drawings, 

David Falconar, Esq,, formerly Vice-President, in the chair* 
—The Secretary read Dr Parnell’s account of the Tadpole fish, 
Raniceps trifurcatuS, and of the Sea-snail, Cyclopteris liparis, 
observed by him in the Firth of Forth, and specimens of both 
were exhibited. — Mr Wilson, for the Secretary, then read re- 
marks on the Vitality of the Toad, communicated by the Rev, 
Edward Stanley of Alderley Rectory.-- Dr Thomas Aitken gave 
an account of the anatomy of a specimen of the Ursine Sloth, 
Ursus labiatus, which died a short time ago in a travelling me- 
nagerie while at Edinburgh, demonstrating the peculiarities of 
the organs of respiration and digestion. The stuffed specimen 
of the animal was also exhibited,— Professor Jameson exhibited 
a series of birds from Northern India, collected by Mr HamiE 
ton Stirling, which, he remarked, was remarkably interesting, 
as presenting many species which were not known to exist: in 
that quarter. Mr William Jameson pointed out several of these ; 
of the rapacious order he noticed the Milvus govinda and Ac- 
cipiter dukhunensis, the former of which was considered to be 
probably the young of the Falco Cheela. With regard to the 
geographic distribution of the genus Milvus, it was stated, that 
it occurs in all the different continents of the Old World and 
New Holland, but that it has not as yet been detected in the 
New World, its place being there supplied by the genus Nau- 
clerus. Specimens of the Gypaetos barbatus were again laid be- 
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fore the Society, Professor Jameson having many years ago ex- 
hibited this bird sent from Northern India by Lieutenant Tytler 
(which, since that time, has been discovered by other travellers), 
for the purpose of pointing it out under the form of the Vultur 
Niger, it in the young state being considered as a distinct spe- 
cies, and described under this name ; and also for the purpose of 
shewing that it, from the nest upwards, undergoes the same 
changes as the European species, a character, before all others, 
marking them to be one and the same species. In regard to Bri- 
tish birds in general, in connection with Indian ornithology, Mr 
Jameson stated, that more than one-third of them occur in India, 
either identical with, or undergoing certain slight modifications 
in the colour of the plumage, size, &c., characters which, if their 
habits and manners are the same, would lead him to consider them 
rather as marked varieties than as new species. To the diurnal 
rapacious ' birds Mr Jameson particularly directed the attention 
of the Society, and stated, that of the 1 8 diurnal birds of prey 
found in this island, the following striking distribution was pre- 
sented, viz. In common with Europe 8 ; Europe and Asia 2 ; 
Europe, Asia, and New Holland, 1 ; Europe, Asia, Africa, and 
New Holland, 8 ; Europe, Asia, and North America, 5 ; if, how- 
ever, the Circus cineraceus exists in North America, which is 
not at all improbable, we shall have 6 ; Europe, Asia, and South 
America, 1 ; Europe and North America 8 . To these conclu- 
sions, Mr Jameson remarked, he had come, principally from an 
examination of the magnificent collection in the Museum of the 
University of Edinburgh. After some other general observa- 
tions on the identity of particular species of rapacious birds, in 
which it was stated, that the Falco cherrug of Gray is the female 
of the Falco islandicus ; the Circus pallidus, Sykes, the young 
male of the Circus cyaneus ; the Circus variegatus, the Circus 
rufus, &c. ; Mr Jameson exhibited specimens of the Gallus ban- 
kiva in its various stages, and remarked, that it is probably one 
of the originals of the domestic fowl, which seems to have ori- 
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gloated not from one but from many species ; Bucco grandis ; 
Phasianus albo-cristatus in its various stages ; Pams (Lciothrix) 
furcatus, Temminck; Cinclus Pallasii, Temminck. With re- 
gard to the characters assigned to the genus Leiothrix by Swain- 
son, of which the Parus furcatus is the type, and which has been 
justly separated from the true Pariadse, some observations were 
made, shewing that several of these are quite inapplicable to the 
type of the genus. In exhibiting the Cinclus Pallasii, Mr Jame- 
son remarked, that the genus was confined for many years to but 
one species, the existence of the Pallas dipper being called in 
question, and that not found out of Europe. Now, however, we 
have three, and probably a fourth (a bird existing in the collection 
of the University of Edinburgh, which may be placed in this ge- 
nus, or rather forms a connecting link between the genus Cinclus 
and that of Pitta), some of which are found in all the great con- 
tinents of the world, with the exception of New Holland. That 
the Cinclus Pallasii is the same as the Cinclus Americanus, an 
opinion advocated by L. Bonaparte, can only be maintained by 
those who have not had an opportunity of comparing the two 
species, being very apt to be misled by the meagre description 
of the former by Temminck ; one character alone distinguishes 
the two species, viz. the Pallas dipper is more than a third larger 
than the American ; moreover, the latter never assumes the co- 
lour of the former, at least Mr Jameson was unable to detect, in 
a series of specimens of the Cinclus Americanus, in the Museum 
of the University of Edinburgh, the slightest approach to the 
tinge of colour assumed by the Pallas Dipper. A specimen of 
Wryneck (Yunx Torquilla) was exhibited, which was ’ killed in 
February last in Fifeshire. 

Dr R. K. Greville, formerly Vice-President, in the chair A 

Aprifie. no ^ ce was rea d on the dolomization of the marble limestones 
of Skye, with analysis of the same shewing their magnesian cha- 
racter. The author stated his views in regard to the geognos- 
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deal relations of the Plutonian rocks of Skye, which he refer- 
red to the porphyry and trap formations* He noticed, besides, 
the rock of St Kilda and the granite of Arran, both of which 
exhibit several of the characters of the porphyry series, and may 
probably, in a geognostical sense, be considered as porphyries 
rather than granites. The wholesale appropriation to himself 
of the geology of Scotland (in despite of all the published 
and unpublished accounts of Scottish, English, and Foreign 
geologists) by Dr MacCulloeh, was noticed ; and it was re- 
marked by several members, that a better spirit was now ge- 
nerally abroad, and that few were disposed to follow in the path 
of the author of the Geology of the Hebrides — The Assistant- 
Secretary read a communication by Edward Hamilton Stirling, 

Esq. on the Calaite or Mineral Turquois Mines of Nishapur in 
Persia. 

Professor Jameson in the chair.-— The Assistant-Secretary read me, 
a letter from M. le Comte de Moligny, dated Besan^on, 8th Sep- ^ pril 30 * 
tember 1 835, giving an account of a tremendous fall of a part of 
a mountain called the Dent du Midi. It was therein stated that 
a space of about two square leagues, extending from the base of 
the mountain to the Rhone, had thus been covered by debris, in « 
some cases to the depth of ten or twelve feet. 

Professor Jameson, President, in the chair.— A Report from Dec 6 
the Joint Prize Committees, dated 26th November 1836, was 
read, approved of, and sanctioned. It was of the following te- 
nor : “ The Committees were appointed on 9th January last, to 
examine the communications presented to the Society in con- 
sequence of their offer of honorary Premiums for the best Geo* 
logical Report of the Lothians, and best Account of the Fishes 
of the district of the Forth ; and having considered the recom- 
mendation of the Council, that the Premiums should be award- 
ed if the communications were found meritorious, even al- 
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though there should be no proper competitiony—uimnimously 
agree to report to the Society, L That the honorary Premium 
of Twenty Sovereigns, or a piece of Plate of that value, should 
be awarded to Robert James Hay Cunningham, Esq,, for his 
Account of the Lothions, with Maps, Sections, and Specimens; 
it being understood that the author will, at his conveniency, fur* 
nish the Society with a particular account of the Faults, Organic 
Remains, and Mines of the district ; and, 2. That the honorary 
Premium of Ten Sovereigns, or a piece of Plate of that value, 
should be awarded to Dr Richard Parnell,— upon a selection 
from the dried specimens submitted to the Society on 30th April 
last, and containing such species as are mentioned by the author 
as new to the district, or which may be considered in any way 
doubtful, being presented for the Museum of the Society P — At 
this meeting, Dr Paterson gave an account of the fossil fishes 
found in the strata belonging to the coal-formation at the beach 
between Newhaven and Granton ; illustrating his communication 
by specimens. And Dr Traill read a notice regarding the poi- 
sonous bug of Persia j and exhibited specimens sent home by 
Dr Bell from Mi ana, 

WtS* Professor Jameson, President, in the chair,— The Assistant- 
Dec. 17- , „ 

Secretary read Dr Paterson’s account of the fossil plants found 

in the coal-formation at Wardic ; while. Dr Paterson exhibited 
to the members the illustrative specimens.— Dr Barry then read 
a paper on the unity of structure in the animal kingdom, illus- 
trating the same by large diagrams. 

1837. David Falconar, Esq. Vice-President, in the chair. --The So- 

dan. 21. crGtar y rea( } no te from Professor Jameson relative to a splen- 
did specimen of sun-fish, weighing 217 lb., and apparently a 
new species, lately captured in Leith Roads, which was exhibit- 
ed to the meeting. — Mr William Jameson read a notice re- 
garding the occurrence of the Sacred ibis, Ibis religiosa, in New 
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Sooth Wales, and exhibited specimens from that region,— Dr 
Robert Hamilton then read an account of the fur-seal of com- 
merce, found at the New Shetland Islands by the late Captain 
Waddel, shewing that it is identical with the Otaria Falklandica, 
first described by Pennant, 

Robert Stevenson, Esq., Vice-President, in the chair. — The 
Assistant- Secretary read a letter from Captain Alexander, the 
traveller, dated Doorne River, 30°.40' south latitude, Africa, 
affording some interesting information. Likewise a letter from 
David Macadam, Esq., dated H. M. Ship Portland, Athens, 
May 1 . 1836, giving an account of the progress, at that date, 
of the restoration of that ancient city, accompanied with a 
copy of a book printed at Athens, containing many inscrip- 
tions not hitherto published, and likely to be soon obliterated ; 
also with a meteorological table of the weather on the coast of 
Helas. — Dr Neill read an account of a curious kind of monstro- 
sity observed in the common garden wall-flower ; communicated 
by Dr Paterson, with specimens of the anomaly. — The Assistant- 
Secretary then read the Rev. Mr Robertson’s account of the 
Geology of Inverkeithing, He likewise read the Rev. Edward 
Stanley’s account of the analysis of the mineral waters at Rip- 
poldsau.— It was then proposed to the meeting to address a Me- 
morial to the Commissioners for Northern Lights, praying them 
to establish daily tide-level observations at the different light- 
house stations where suitable situations might present themselves 
for that purpose. This was unanimously agreed to ; and Pro- 
fessor Jameson, Mr Smith of Jordanhill, and the Secretaries, 
were appointed a committee, with powers to prepare and present 
such a memorial.* 

* In consequence of the above resolution, the following memorial 
was addressed by the committee to Charles Ouninghara, Esq., Secre- 
tary to the Commissioners of the Northern Lights 

Sib, — 


1837. 
Feb. 4. 
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Dr Thomas Stewart Traill, Vice-President, in the chair^—The 
Assistant. Secretary read Mr William Jameson’s critical exa- 
mination of Mr Swainson’s account of the distribution of Bri- 
tish birds, his observations being founded on the examination 
of numerous specimens in the University Museum* — Professor 
Jameson then read a notice regarding the occurrence of Arrago- 
nite near Ely and Craill, and its being found more lately by Lord 
Green ough at Lochgelly, in secondary trap-rocks. Professor 
Jameson likewise gave an account of a series of rocks collected in 
the Caucasian range by Major-General George Wright.— There 
were exhibited to the meeting a very fine specimen of the red 
orang-outang of Borneo, the great sloth from South America, a 
new species of eagle from Northern India, and the great Cali- 
fornian vulture. 

Sin — We have been appointed a committee by the Wernerian Natural 
History Society of Edinburgh, to represent to the Commissioners of the 
Northern Lights the importance of an accurate determination of the 
relative levels of sea and land on the British coast, and to request re- 
spectfully, but earnestly, that the Commissioners would order daily ob- 
servations of the levels of high and low water to be made and register- 
ed at the lighthouses best adapted to such experiments. Trusting that 
you will lay this expression of our desire tor the promotion of so im- 
portant an object before the Commissioners, we remain, &c. 

To this memorial the following answer was received 

Noutijehn Lights’ Office, Ei> in hough, 

m April mi. 

(!e n tie mtgn—I beg to acknowledge the receipt of your letter of the 
19th, containing a request, on the part of the Wernerian Natural His- 
tory Society, that the Commissioners of the Northern Lighthouses would 
order daily observations of the high and lo w water to he made and regis- 
tered at the lighthouses best adapted to such experiments, f am direct- 
ed by the Commissi oners to acquaint you, that th ey wi ll have great plea- 
sure in complying with your request, and that they have made a remit to 
Mr Stevenson, their engineer, to make the requisite arrangements, and 
to correspond with you on the subject. I am, &c. 

(Signed) C. Cuningham, AVe, 

Professor Jameson and Committee 
of Wernerian Natural History So- 
ciety, College. 
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® av id Falconar, Esq., Vice-President, in the chair#— The M ^ l 7 1 ’ 4 
Assistant- Secretary read Mr Hamilton Stirlings observations 

<m the Pm mah diamond-mines A notice regarding the granite 

at Kingston Harbour, Dublin, and the trap-rocks of the islet of 
Pladda, off Cantyre, with specimens transmitted by Mr Steven- 
son, civil -engineer, was read. — The Assistant-Secretary then 
read a notice regarding recent marine shells found in a bed of 
clay thirty feet above the present level of the Firth of Forth, 
by Mr James Nicol, Polmont. Mr Smith of Jordanhill commu- 
nicated a letter from the Rev. David Landsborough of Steven- 
ston, describing a deposit of similar recent shells mixed with 
sea-weed at a similar elevation above the present level of the 
Firth of Clyde. — After a lengthened conversation on the subject; 
of the removal of the Government Trigonometrical Survey 
from Scotland to Ireland, the meeting agreed to remit to the 
Council of the Society to prepare a Memorial to Government, 
requesting that the triangulation of Scotland should speedily 
be resumed, completed and published. And for this special busi- 
ness, the meeting directed that Mr Smith of Jordanhill and Mr 
James Stuart Menteath jun. of Closeburn, be summoned to the 
meeting of Council. — There was then laid on the table Lord 
Gray's Kinfauns Meteorological 1 able for 1 836, and also that of . 
the Rev. Mr Maeritchie of Cluny ; and a skeleton of a common , 
cock, shewing a curious abnormal formation in that bird, wm 
exhibited and explained. ‘ ' 

David Falconar, Esq., Vice-President, in the Hiair.-~~Ihe Mat'd* ‘jl*. 
Assistant- Secretary read a communication from the Rev. Sa- 
muel Traill, on the mode of ascertaining the rate of the increase *- ■ 
of the internal temperature of the earth ; likewise an account of * 
experiments made by Mr Peter Grant on the new ■ substance 
named Donium, found in the Davidsonite of the Aberdeen 
quarries, communicated by Professor Fleming of King's College,', ■ • 

Aberdeen,-— Dr Martin Barry then read further observations on 
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the unity of structure in the mutual kingdom, and on congenital 
anomalies, including hermaphrodites ; with remarks on embryo- 
logy, m facilitating animal nomenclature, classification ,» and the 
study of comparative anatomy ; illustrating the whole by dia- 
grams. g 


1837 . 
April 8, 


Aprils, 


Dr T. S. Traill) Vice-President, in the chair.— It was inti- 
mated that the Council had passed a resolution, directing the 
Secretary to write to the Secretaries of the Royal Society of 
Edinburgh, and the Highland and Agricultural Society, suggest- 
ing the importance of co-operation on the part of the principal 
scientific associations, and especially of these societies, in an ap- 
plication to Government for the resumption of the trigonome- 
trical survey of Scotland. — The Assistant- Secretary read the 
first part of Captain Mackenzie’s account of Ids overland journey 
from India.— Mr Smith of Jordanhill read an account of some 
extraordinary optical phenomena depending on atmospheric re- 
fraction, observed in the counties of Ayr and Stirling.—- -Mr 
Macgillivray then read a paper on tiie geological relations, and 
animal and vegetable productions, of the Cromarty Frith, with 
observations relative to the estuaries and sea-lochs of Scotland, 

# 

The following Memorial, prepared by the Council and Messrs 
Smith of Jordanhill and J. Stuart Menteath jun. of Closeburn, 
was read and approved of 


“ Unto the Right Honourable the Lords Commissioners of 
His Majesty’s Treasury, the Humble Memorial of the 
, President, and Members of the Wernerian Natural His- 
tory Society of Edinburgh ; 


“ Sheweth, 

“ That while your Memorialists view, with the utmost satis- 
faction, the progress which has been made in the noble Ordnance 
Surveys of England and Ireland, and are fully alive to the im* 
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raeime advantages which those parts of the Empire are already 
deriving from the admirable, trigonometrical operations by 
which their physical geography has been defined, your Memo- 
rialists beg leave humbly, and most respectfully, to urge upon 
your Lordships 5 attention the very defective state of the best ex- 
isting Maps and Charts of Scotland, and to suggest to your 
Lordships the propriety of directing the resumption of the Tri- 
angulation, and completion of the Trigonometrical Survey, of 
Scotland, which has been so long and unaccountably suspended, 
after it had been auspiciously commenced. 

w The errors in Arrowsmith’s Map of Scotland, which has 
the reputation of being the best we possess, are so numerous and 
important as to render the construction of a Geological Map of 
the country, on which dependence can be placed, an impracti - 
cable undertaking ; while its erroneous positions of our Coasts 
.and Islands present the most formidable obstacles to navigation. 
The form and position of headlands, and even of considerable 
islands, in this map, and in our best charts, are erroneously 
given ; and sometimes dangerous rocks and whole islands are 
totally omitted. For example, your Memorialists beg leave to 
call your Lordships 5 attention to the following facts. * The dis- 
tant rocks of the Stack and the Skerry , off the northern coast of 
Sutherlandshire, as well as the Island of St Kilda % are totally 
omitted in Arrowsmith’s Map, while the important Islands 'of 
Barra and Rona are misplaced, both in latitude and longitude. 
In some charts the large Island of Arran is laid down as six miles 
from Bute ; in others as nine miles , and in a third as twelve miles 
distant from that island. Pladda Island Light, in charts, is 
placed as 16 V N. of Ailsa Craig ; whereas ‘its true distance is only 
10' 20", These last are serious errors, at the entrance of so im- 
portant a river as the Clyde. 

u Some years ago Dr Mac Cul loch was employed, at the public 
expense, to make a Geological Survey of Scotland, a circum- 
stance utterly unknown to any public body in Scotland, until 
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the Parliamentary papers shewed that he had drawn from the 
Treasury upwards of L.70G0 for that services But the only 
fruit of this expenditure is the publication of his posthumous 
Geological Map, on which unfortunately little reliance can he 
placed for local details, as a trigonometrical survey should have 
preceded any attempt to represent the position of the rocks and 
mineral productions by a coloured map. Of this truth Dr Mac- 
Culloeh appears to have become sensible, when lie had advanced 
the imperfection of our best maps as an excuse for his delay in 
preparing the materials he had collected. 

“ Your Memorialists do not consider it necessary to enter into 
any detailed observations on this occasion on the numerous and 
important advantages which must result to navigation, commerce, 
and agriculture, or the scientific interest which would arise from 
the completion of the Trigonometrical Survey of Scotland ; as 
your Memorialists have no doubt that these are obvious to your 
Lordships ; and they have the fullest confidence in the desire of 
his Majesty’s Government to extend the benefits of accurate 
geographical knowledge to all parts of his Majesty’s dominions* 

“ Signed in name of the Society, 

“ R. Jameson, President 
“ University, Edinburgh, Wth April 1837.” 

The following Minute of Council was also read : — “ The meet- 
ing directed that 100 copies of the Memorial be printed; that a 
fair copy be written out for the Treasury, to be signed by the 
President in name of the Society, and transmitted through a 
Member of Parliament ; and that afterwards a printed copy bo 
transmitted to each of the Lords Commissioners, to the Speaker 
of the House of Commons, and to each of the Scotch Members 
of Parliament,” &c. — The Assistant-Secretary read a continua- 
, tion of Captain Mackenzie’s account of Ins overland journey 
from India, particularly describing the present statistics of Mo- 
cha ; also an account, by Mr Percy, of a visit, last summer, to 
the Jardin,,near Chamouni, with a list of alpine plants, — Mr 
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Kemp tl«*n exhibited some interesting experiment* with potu$- 
fumu, producing readily the metallic base# of various earths, am! 
shewing how the midden infiammation of the potassium, on coming 
in conflict with water, might be rendered useful in affording an 
instantaneous though transient light in a dark night at sea,— 
The Society adjourned till November next, 

THMTY-RIKST SESSION. 

Professor Jameson in the chair, — Dr Martin Barry exhi- 
bited a living specimen of the Proteus anguiims ; and having, 
with a lancet, drawn a small portion of its blood, shewed the 
globules by means of a microscope by Schick of Berlin, these 
globules being about fifteen times larger than those of the hu- 
man blood* 

Professor Jameson in the chair — -The Assistant-Secretary 
read the Rev. Dr Anderson’s account of remarkable fossil re- 
mains, especially fishes, found in the sandstone of Fifeshire; 
and exhibited a series of interesting and beautiful specimens, 
—He then read the 1st Part of Dr A. Bone’s remarks on 
the scenery, antiquities, population, agriculture, and commerce, 
of Central Turkey. — Professor Jameson exhibited an enormous 
tibia! bone of a mammoth, from the Hi Himalaya range in Upper 
India (from the collection of Colonel Colvin); likewise two 
skulls of the great or red orang-outang ; and a fine specimen of 
the stork, killed on the mainland of Shetland last autumn, and 
transmitted by William Mouat Cameron Mouat, Esq. 

Professor Jameson in the chair. — The Ass is taut- Secretary 
read Mr G. Maclaine of Batavia's remarks on the geology and 
mineralogy of Java, and exhibited specimens ; likewise remarks 
on a cheiropterous animal, taken in the tombs of the kings of 
Thebes, by Dr William Hibbert of the Queen's Royals ; com- 
municated by Sir James M‘Grigor, Bart- — Mr William Jameson 


1837 . 
Nov. 28* 


Doe. R 


1838 . 
Jan. 13. 



APl’ISNIMX, 


Jam. 27. 


Feb. 10. 


Feb. 24 


50 « 

exhibited and described various specimens of new or rare birds 
from Northern India. 

David Falconar, Esq., Vice-President, in the cluur.-— The 
Assistant-Secretary read a communication by Dr Charles Bell, 
Physician to the British 'Embassy at the Court of Persia, on 
the geology of part of the district of Mazunderan.— Professor 
Jameson exhibited and described a fine specimen of the head 
of a large mastodon from India ; from the magnificent collection 
of Sewaiic fossils presented to the University by Colonel Col- 
vin, — Mr Kemp exhibited the experiment of the solidification of 
carbonic acid gas, 

David Falconar, Esq., Vice-President, in the chair,— The 
Assistant- Secretary read, l$t, The second part of Dr Boue’s 
remarks on the scenery, antiquities, population, agriculture, and 
commerce, of Central Turkey. 2d, A letter from Dr Smith 
of Lima, on the use of ice in the cure of cholera morbus in 
Peru. M, A letter from J, B. Pentland, Esq. containing no- 
tices on elevated beaches in South America. Mr W. Jameson 
communicated some remarks on gulls, and described a new spe- 
cies from India.— Mr Kemp shewed the action of potassium on 
various gases. 

David Falconar, Esq., Vice-President, in the chair.-— Dr Martin 
Barry gave microscopic demonstrations of the ciliary motions, 
as well as of individual dike in the Ostroa edulis, and ex- 
hibited diagrams of dike, or rather of vibrating lameilm, in 
the four orders of vertebrated animals. He likewise gave a mi- 
croscopic, demonstration of an unimpregnated oval um of Lupus 
cunniculus, in which were seen the so-called “ chorion," the 
yolk, containing many globules of oil, the germinal vesicle, and 
the germinal spot ; and exhibited diagrams shewing essentially 
* the same parts in all classes of animals, from infusoria on the one 
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fiiinrl, If) man on the other, in oilier words, w fundamental unity 

of structure.* 

Professor Jameson, President, in the chair. — Dr Robert Ha- 
inilton exhibited beautiful coloured drawings of the known spe- 
cies of seals, and made remarks on the characters and habits of 
each*— Mr- !i J. Hay Cunningham read a paper on elevated 
beaches, in references especially to a deposit near Cockburnspath* 

—Dr Martin Barry then read a paper on the blood, in regard 
particularly to the application of histological characters in zoo- 
logical classification, first proposed by Professor Wagner of 
Erlangen, in Bavaria. He pointed out some remarkable coinci- 
dences between the size of the red particles, and the degree of 
concentration of the germinative spots in fishes and amphibia, 
and gave a microscopic demonstration of the blood granules of 
the ostrea edulis, and of the un impregnated ovulum of birds and 
osseous fishes. 

Dr Charles Anderson, Vice-President, in the chair — Dr Wil- March 24 
liam Macdonald read a paper on the analogy between the loco- 
motive organs in fishes and insects, illustrating the theory of 
unity of organization throughout the animal kingdom, with de- 
monstrations from specimens, accompanied by drawings and dia- 
grams. — Dr R, Hamilton concluded his exhibition and descrip- 
tion of drawings (by Mr Stewart) of the various species of the 
seal tribe:— An extensive collection of fossil fishes from Burdie- 
house, belonging to R. J. Hay Cunningham, Esq., was exhibited 
and explained. 

Professor Jameson, President, in the chair. — Mr Play Cun- April 7. 
ningham read a geognostical account of the southern part of the 
mainland of Shetland, exhibiting specimens of the different rocks, 
and illustrating his descriptions by large coloured sketches of 
some of the more interesting junctions, veins, &c. 
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April 2h 


Professor Jameson, President, in the clmir.—* Mr Smith of 
Jordanhill read a paper on the latest change* of the level of 
the sea, particularly in the basin of the Clyde, uwl exhibited a 
series of shells From elevated beaches.— The Assistant-Secre- 
tary read Dr Lawrence Edmonstoifs observations on the distinc- 
tions, history, and hunting, of seals in the Shetland Islands***- 
He then gave a brief notice of Dr Bones account of the geo- 
logy of some parts of European Turkey ; and communicated an 
abstract of Mr John Lawson junior’s observations on the geo- 
logy of the lower district of Moray, with a description of various 
mineral deposits in the. vicinity of Elgin*— There were laid on 
the table, I, A series of daily observations on the thermometer, 
barometer, and rain-gauge, made at the manse of Abbey St 
Bathan’s, by the Rev. John Wallace ; and, 2. A comparative 
register of the sympiesometer and marine barometer, kept in the 
H. E. I. Company’s ship Charles Grant, during a voyage from 
England to Bombay, in 1836, by Henry Graham, Esq. 
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shales, slates, clay-ironstone, 

25 ; organic remains, 28. Junc- 
tion of transition and second- 
ary strata, 34 ; felspathie rocks, 
porphyry and clinkstone, 38 ; 
augitic or trap-rocks ; ignige- 
nous rocks, 40* ; connection of 
Neptunian and Plutonian 

rocks, 49 . Mid-Lothian . — 

St Leonard’s Hill, 51 ; Salis- 
bury Crags, 52 ; Arthur Seat, 

56 ; Calton Hill, 59 ; Stock- 
bridge, Bell’s Mills, 63 ; Ncw- 
haven, 64 ; Cramond, 05 ; the 
Castle Hill, 67 Corstorphine, 

6*8 ; dip of strata near Edin- 
burgh, 69 ; fractured appear- 
ance of trap-rocks, 70 ; Colder, 

73 ; Dalmalioy Crags, 74 ; 
Islands in the Forth, 75 ; 
Braid Hill, 77 ; Blackford, 
Craiglockhart, Pentlands, 78; 
Habbie’s How, 81 ; ravines, 
gorges, 83 ; Warldaw Hill, 
Cairn Muir, Oarlops, 85 .— — - 
Emt-Loihim , 87 ; Igiugenous 
and stratified rocks in Carle- 
ton I S ills. North Berwick Law, 
Traprain, Whitelaw Hill, 88; 
coast near North Berwick, 90 ; 
Whitborry, 93 ; Wilkie Haugh , 
Dunbar, 96 ; .Fassney Water, 

1 0 1 - W&st Lothian . — U n- 
stratified and stratified rocks, 

104. Trap-hills, Bathgate, 

Kirk ton, 100 ; Hill house, 
WInehburn, 109; Hinny Craig, 
West Craig, 111. Alluvial 
rocks, 112. ' Peat, 1,14. Boul- 
ders, 115. Physiognomy of 
the Lo Brians, li7. Topogra- 
phical distribution of rocks, 

1 19. Fijhkire. — General 

structure of; 123. Inverlceith- 
ing, Aherdour, Bin Hill, Fy- 
vie, the Lomonds, 102. — A]>- 
VOL. VII. 


pendix I. Sir J* Hall’s experi- 
ments on trap-rocks, 136.— - 
II. Junction of greywacke and 
sandstone, with granite and 
syenite, 140. Oriffel district, 
Loch Ken district, Loch Boon 
district, 153. Junction of gra- 
nite and sandstone in Arran, 

155. Geological Map of tho 
Lothians. Explanation of 

Plates 1-16, . . . . 159 

Lydian stone or flinty slate, 49. 

In rocks of Inchkeith, . .76 

Madrepores in . black flint of 
limestone quarries near Bath- 
gate, 108. In tho Lomonds, 133 
Magnetic iron-ore in tho basalts, 4 1 
Map, explanation of the geologi- 
cal, of the Lothians, - - 158 

Hickory, geological notice of the 
island of, . . . -76 

Mineral pitch, elastic, in green- 
stone and tufa near Mount 
Eerie, , . . . .108 

Natrolite in the greenstone of 
Salisbury Crags, 55. In the 
tufa of the Bin Hill, . . 128 

Newhaven, geological notice of 
the neighbourhood of, . . 64 

North Berwick Law, geological 
notice of; ... 87 

Olivine, a constituent in basalt, 41 
Ordnance Survey of Scotland, 
petition for resumption of, 502 
Organic remains in secondary 
rocks, . . . \ 28 

Parnell, Dr ’Richard, his Prize 
Essay on the natural history 
of the fishes in the river dis- 
trict of the Frith of Forth, . 101 

— arrangement of the fishes 

of the Frith of Forth, . . 452 

Peat, tin*, of the Lothians, . ! 14 
Pentium! Hills, geological no- 
tice of the, . ' . 78 

Physiognomy of the Lothians, . 117 
Prelmite in rocks of Salisbury 
Crags, 56. In Castle Hock, 
Edinburgh, .... 67 
Premiums offered by the Society, 470 

Ravines and gorges, origin of, . 88 

Itubecula Tytleri, . . *-.487 

Kk 
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Salisbury Crags, geological no- 
tice of, . . . .51 

Sandstone, red, mineralogical 
range of character, 22. Boun- 
daries of, in the Lothians, 120. 

Of the Fentlands, *. . . 84 

Sauroid fishes, notes on, . .478 

Shells, beds of recent, in raised 
beaches, . . . .473 

Slate-clays, chemical analysis of 
different, , . . .113 

Soils in the Lothians, 112. Un- 
transported soils, . . 114 

St Leonard’s Hill, geological no- 
tice of, . . . .51 

Tanagra nigricephala, . . 486 

Tide-level observations recom- 
mended, .... 409 
Topographical distribution of the 
rocks of the Lothians, . 110 


Transition rocks, propriety of the 
term, . . . , ,12 

Trap-rocks, nature an d character 
of, 40. Of West Lothian, 105 

— notice of Sir James Haifa 

experiments upon, . . 130 

Trap-tufa, nature and character 
of, 42 . Altered appearance 
of, . . . . . 80 

Traprain Hill, geological notice 
of, . . / 8 7 

Tufas- trap, 42 . Volcanic tufas, 43 

Valleys, origin of, , . . 82 

Warklaw Hill, geological notice 
of, . _ . ; . . 84 

Wollastonite in veins, Castlehill, 

Edinburgh, . . . . 67 
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INDEX TO DR PARNELL'S PAPER ON THE FISHES OF THE 
FORTH DISTRICT. 


Note . — Those terms which are printed in italics* express the Scientific 
and approved names, Latin and English; whilst those in the Roman 
characters include the more obsolete scientific, and the vulgar or 
trivial names, in both languages. 


A can thopterygli Order, 
Acipenser latirostris , . 

stiirio , . * 

Adder, great sea, 

pile, . 

Alma communis , 

pita , 

A mmocajtes branchialis , 
Ammodytes lancca , 

tobicmm , 

A.uarrhicats lupus , 
Angel-fish, 

Angler, the, 

A nguilla acutirostris , 

— * latirostris , 

Anguilla conger, 

vulgaris, 

Asellus barbatus, . 

— - — longus, 
Aspidophorus Iduropanis, 
Atherina presbyter , 
Atherina hepsctus, . 
Atherine, the, . 

Ragies, 

Bans tickle, 

— — in Scotland, 
Barbus, minor, 

Bards, the, 

Bass, the, 

Batrachoides trifurcatus, 
Boardie, the, , 
lidonc mlgaris , 

Bib, the, 

Bismore, the, 

Black-tin, the, 

Blemdus pholis, 

Blennius gunn ellns, 
viviparus, 

Blenny, the smooth, 

~ the 'cmpants, 

Bone-dog, the, 


* 167 
. 405 

. 403 

. 108 
. 172 

. 330 

. 320 
. 447 
. 301 
390-1 
. 230 
. 421 
. 253 
. 384 
. 387 
. 388 
. 384 
. 341 
. 352 
. 188 
. 230 
. 230 

. 230 


. 268 
. 103 

. 100 
. 350 
. 237 
. 170 
. 350 
. 270 
. 274 
. 340 
. 108 
. 172 
, 233 
. 235 
. 237 
•. 233 
. 237 
. 420 


Bonita, the , .... 

Brama Bail, .... 

Brandling, the. 

Brassy, the, . 

Bream, Ilaifs, .... 

the Spanish, . 

- — the axillary, . 

— _ — . tic sea, .... 
Brett, the, .... 

Brill, the , , . ■ 

Brosmius mlgaris, 

Bull-head, the armed, « 
Bull-head, the sea, in Scotland, 
shell-hacked, in Scot- 
land, 

Butter-fisli, .... 


213 

200 

300 

340 

206 

203 

204 
206 
375 
370 
357 
188 
183 

188 

235 


Gallionymus dracunculus, . . 250 

— lyra, .... 248 

Caranx trackurus, , . .210 

Cartilaginous fishes, Class of, . 403 

Cat-fish, 230 

Cat, the sea, .... 230 

Cataphractus schoneveldii, , 188 
Chanticleer, the, . . , 248 

Charr, the Northern , . . . 308 

Charr, the Alpine, . . . 308 

Glupddw, Family of, . . . *315 

Glupm alba, .... 325 

harangus, . , .315 

— pilchanlus, . . , 320 

— sprattus, . . . 322 

Clupea alnsa, . . . 320, 330 

Goal-fish, the, . . . . 345 

Cobitis barbatula , . . .270 

God, the common , , . , 333 

the green, .• . . ' . 340 

Cod, the rock or red, . , 335 

Conger-eel, the, .... 388 

Conger mlgaris, . . . 388 

Conner , the, . 259 

Cork-wing, the, . . . 262 
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PARTICULAR INDEX 


Coitus Imbalis, .... 

scarping .... 
Cottus cataphractus, 

— — long spined, 

the short-spined, 

Grenilabrus Cormibicus , 

tincta, .... 

Crenilabms rnpestris, 

— Cormibicus, 

Crooner, the red, 

— — - in Scotland, 

Cuckoo, gurnard, 

Cydopterus lumpus , . 

Cydopterus liparis, 

Gyprinidce , Family of the, ■ . 
Cyprinus phoxinns, 

rutilus, 

Dab, the long rough , . 

the pole , . 

the smooth, . 

Dab, the common or (Rounder), 

the smear, 

— the town, , 

the lemon, 

Devil-fish, the, 

De vil, the sect, 

Discoboli , Family of, . 

Dog-fish , large spotted , 

small spotted, 

■ piled, . 

Dog-fish, the, . 

the rock, 

Dog-Miller’s, . 

penny, 

— ~ ray-mouthed, . 

Dory, the, 

Dragonet, the gemmeom, 

the sordid , 

Duckins, the, . 

Del, the broad-nosed, 

— ■ — the sharp-nosed, 

Eel-pout, 

Esocidw, Family of, . 

Esox Indus, 

Esox belone, . 

sauris, 

Father-lasher, 

Fiddle-fish, the, 

Fingerling, the, 

Fire-fiaire, the, 

Fishing-frog, the, . 

Flapper- rough, the, 


185 Flounder, th mud, . 

183 -mil-water, 

188 Fluke, the, 

185 — the bannock, 

183 — the black, . 

282 the bonnet, 

250 the craig, . 

284 - — — the fresh-water, . 
284 — - — the long, 

174 — - — therawn, . 

178 - — -salt-water, . 

174 Fox, the, 

380 

383 Gadklm, Family of, . 

288 (htdits, the genus, 

208 Gaclus barbatus, 

286 • — 1 — brosnie, 

— carbonari us, 

388 — cimbrius, 

370 Iuseus, . 

3(58 - inerlangus, . 

385 nierlucius, . 

388 molva, . 

368 morrhua, l 

368 — imistela, 

253 , — polhichius, . 

. 253 — triciiTatns, . 

. 380 — virens, 

. 416 Golem tulgans, 

17, 400 Gar-fish, the, 

. 420 Gasierosteus levants , . 

, 420 — piingitius, 

. 410 — semia 'matm, . 

. 414 — - — > spimehm , 

. 414 - — * — • spinet lus us, 

. 416 trackurus, 

. 220 Gasterosteus aculeatus, , 
. 248 Gedd, the, 

. 250 Gilt-head, the, 

. 108 — — - luimted, 

- — — red, 

. 880 — — — toothed, 

, 384 Gvbhvht', Family of, . 

. 237 Gobim albas . , . 

, 272 — — hipmimtm , . 

, 272 — - — gracilis , 

. 274 - — — minutm, 

. 276 - — ■ — * niger, . 

• nmpimcMtns, 

. 185 Goby -l lack, the , . 

. 421 freckled, 

. 300 — — — double spotted, 

. 440 — one spotted , . 

. 253 - . slender, 

. 433 Goby, the spotted, . 


. 363 
. 865 
861, 362 
. 878 
. 876 
. 873 
. 870 
. 86*8 
. 8118 
. 873 
. 865 
. 250 

. 333 
. 383 
. 341 
. 357 
, 345 
. 440 
, 340 
, 342 
. 350 
. 852 
. 833 
354, 355 
. ' 347 
. 854 
, 840 
. 414 

. m 

. 100 
. 107 
. 102 
. 108 
. 106 
. 103 

190, m 
. 272 

. 250 
. 206 
. 206 
. 200 
282 
248, 448 
. 246 
. 245 
242 
! 240 
. 243 
. 240 
. 242 
. 246 
. 243 

. 45 

. 242 
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Gofnick, the, . 


. 276 

Le u e m us phoxlms, 

. 268 

Golclen maid, the 


. 250 

— — - rulilus, 

. 266 

Gold-dung, the , 


. 262 

Ling-fish, the 

. 352 

logo's, . 


. 264 

Liparis vulgaris , 

. 383 

Gorebill, the, . 


. 274 

Loach, the 

. 270 

Goudie, the, , 


. 248 

Loelie, the sea, 

. 354 

Gowduook, the, 


. 27 6 

Long- nose, the 

. 274 

Gravelling, the, 


. 300 

Lophiadce, Family of 

. 253 

Greenhone, the, 


237, 274 

Lophuts piseatorius, 

. 253 

Grey lord, the, 


. 345 

Loricat i, Family of 

. 174 

Grilse, salmon. 


. 283 

Lota molva, . . ■ . 

. 352 

Gutter, the, 


. 237 

Luce, the 

. 272 

Gunnel, the spotted, . 


. 235 

Lucky-proach, in Scotland; 

. 185 

Gunnellus vulgaris, 


. 235 

Lump-sucker, the 

. 380 

Gurnard Bloch's, ( ? ) 


. 181 

Lutjanus Geoffrey, 

. 262 

the grey, 


■ 178 

— rupestris, 

• 264 

■ the reel, 


. 174 

Lyre, the , . 

, 188 

the sapphirine, 


. 176 

Lythe, the 

. 347 

Haddock, the, . 


, 337 

Mackerel, the 

, 210 

Hake, Ike, 


. 350 

Mackerel, horse, the 

. 217 

Halibut, the, 


. 372 

Mackerell-guide, the 

. 274 

Hoppers, the . 


294, 300 

mavgre, the 

. 200 

Herling, the, . 


205, 207 

Malacopterygii, Order 

. 260 

Herring , the, 


. 315 

Maruna Eel, . 

237 

Herring, garvey, 


. 322 

Merlangus carbonarm , 

. 345 

gipsey, . . 


. 320 

pollachius , 

. 347 

JTippoglossus vulgaris, 


. 372 

Virens, 

. 349 

Horne, the, 


. 434 

- — — vulgaris, 

. 342 

Hommelin, the, 


. 434 

Merlucius vulgaris, . 

. 350 

Hound, the smooth , 


. 416 

Minnow, the 

. 268 




Mining, the 

. 253 

Jack, the, 


. 272 

Molva vulgaris. 

. 352 

John Dory, the, 


. 220 

Monk-fisli, the 

* 421 




Morgay-fisli, the 

. 407 

King-fish, the 


. 223 

Morrhia /Eglefinus, 

. 337 

Kingston, the 


. 421 

lima. 

. 340 

Kite, the 


. 375 

— vulgaris. 

. 333 




Morrhua barbata, . 

. 341 

Lahrax lupus, 


. 170 

Motella Cimhna, 

. 449 

Labrhke, Family of 


, 256 

(piinpuc cirrata, . 

. 355 

Labrus corneas, 


. 258 

vulgaris , 

. 354 

mac/datus, 


. 256 

Motella mustela, 

, 355 

Labrus tin eta, 


256, 250 

— tricirrata, . 

, 354 

— trimaculatus, 


. 258 

Mugil capita, . * 

. 225 

— — — cornubicus, 


. 262 

— chelo, . 

. 228 

Lammasmens, 


. 206 

Mugil cephalus, 

, 225 

Lamm cormlma, 


. 413 

Mullet, grey, the 

. 225 

Lamprk gutatus , 


. 223 

thick-lipped, the 

. 228 

Lampris lima, 


. 223 

Muroma anguilla, 

. 384 

Lamprey Planer's, 


. 446 

conger, 

. 388 

— - — ■ — the river , 


. 444 

Muramoides guttata, 

. 235 

the sea, 


. 442 

Mustdus Imis, 

. 416 

Lamprey, fri n ged-lip, 


. 446 

Mustek/, marina, 

. 354 

the mud, 


, 447 
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Noble, the 

. 188 

Opab, the 

. 223 

Orthujormm mda>, . 

. 401 

(km arm eperlanus, 

. 312 

Otter-pike, the 

. 172 

Owl, the sea, . 

. 300 

Padle, the Cock, 

. 380 

the Hen, 

. 380 

Pagdlus acarne , 

. 204 

- ceutrodontus, 

. 208 

— erythnms , 

. 303 

Parr, the ... 

. 208 

Parr, the 

. 295 

Pearl, the 

. 375 

Pena fimiatilis, , 

. 188 

Perea' labrax, 

. 170 

Perch, the . 

. 188 

Perch, the sea 

. 170 

Pdromyzou flmnatilis, 

. 444 

marinm, 

. 442 

Planeri , 

. 4t; 

Petromyzon branch ialis , 

. 447 

Pickerell, the . 

. 272 

Pike, the 

. 272 

Pike Saury, the 

. 278 

-Sea, the 

. 274 

Pilchard , the ... 

. 320 

Pipe-fish, the aquorcal 

. 398 

- — - the deep-nosed , 

. 398 

• the great, 

. 394 

Pipe-fish, the lesser, 

. 396 

— — the short, 

. 398 

the snake, , 

. 399 

plane, the , 

. 361 

Planer’s lamprey, 

. 446 

Platma fiessus, 

. 363 

— limanda, 

. 365 

• lima tid aides, 

. 388 

macrocephalus, 

. 386 

pola, ' . 

. 370 

vulgaris. 

* 381 

Pleuronectidw, Family of 

. 381 

Pleuronectes flessus, . 

. 383 

— hippoglossis, 

372 

— hirtus, 

. 378 

lands, 

. 366 

limanda, . 

. 365 

limandoides. 

. 368 

maximus, 

. 373 

microceplialus, 

. 360 

platessa, 

. 36*1 

— * pola, 

. 370 

punctatus, 

. 376 


Plenronectoo, 


rieuronecww, 

— - ■- rhombus, 


375 

vulgaris, 


372 

Pluck, the 


nm 

Poacher, the sea 


188 

Pod ley, the 


846 

Pogge, the 


um 

Pollack, the 


84,7 

Pollack, the black, 


345 

the running, 


345 

Pole, the 


870 

Polewig, the 


242 

Porbeagle, the 


413 

Pout, the 


840 

Pride, the 


447 

Mena hath , 


424 

— — chagriuea , 


481 

- — - darata, 


486 

— intermedia, 


429 

— - mamlata , ♦ 


484 

— — Oivyrhynchus, 


427 

— — radiata. 


489 

Baia Cuvieri, 


488 

pastinueea., 


440 

- — — minis, 


484 

May, the Shagreen 


481 

the sharp-nosed, 


427 

- — - the spotted , 


484 

the starry, 


439 

— — the sting , . 


440 

Bay, the Homelyn 


48-1 

— - the sand 


434 

Mmdceps trifimatus, 


859 

Baniceps Jago, 


, 359 

MJaymbus hirtus, 


376 

— - — mammm, 


373 

— vulgaris, 


375 

Biggie, the 


891 

Roach, the 


266 

Bobin Hush, the 


407 

Bock-fish, the 


240 

MocMimj , the four-bearded , 


449 

’ — ■ — — ■ fir e-beard ed , 


355 

— - three-bearded , 


354 

Salmo ca cifer, 


306 

— mat;, 


288 

Jam, 


804 

- — - salar, 


278 

salmulns, 


298 

tnitta, 


293 

— umhltt, 

308, 

, 311 

Salmo albus, 

295, 

, 297 

alpinus, 


308 



TO DR PARNELL’S PAPER. 

519 

Salmo Levenensis, 


300 

Sparus Ilaii, 

. 200 

— eperlanus, 


312 

Sparling, the ■ . 

. 300 

Salmon, the ... 


273 

Sperling, the 

. 312 

— Trout, the ■ . 203, 

201, 

200 

Spinachia vulgaris 

. 108 

Salmon grilse, or peal, 


283 

Spinax amdhias, 

. 420 

— — — Norway, the 


283 

Sprat , the 

. 322 

Samlet, the 

300, 

302 

Squalid w, Family of, 

407 

Sand-eel , the 

300, 

301 

Sipiallus acantliias, 

. 420 



301 

i - - canicula 

. 407 

ji 1 *— bOMilGBy TJ16 a * 

smelt, the 

230, 

313 

cornubious. 

. 413 

Sand-pray, 


447 

— galeus, 

. 414 

pride, . 


447 

— maximus, . 

. 418 

dn/ilrat' 


368 

Tuns^Oufj 

. 416 

Scad, the • . . . 


217 

squatina,, 

. 421 

Sciana aquitta , 


200 

— — stellaris. 

. 410 

Scomber, scomber , • 


210 

Squamipimiati , Family of 

, 200 

Scomber pelayms, 


213 

Squatina amjdus, 

. 421 

trachurus, 


217 

Sonatina vulgaris, 

. 421 

vulgaris, 


210 

Stane-checker, the 

. 235 

Scomberesox sauris, 


276 

Stickle-hack, fftcen-spined. 

. 108 

Scorpion, the sea 


181 

- — - four-spmied, 

. 100 

ScijUium canicula , 


407 

— — — full-armed , 

. 103 

catulus , 


410 

half-armed , 

. 102 

Soithe,the 


345 

• quarter-armed, 

. 100 

Sduchus maximus, 


418 

— — • ten-opined, 

• 107 

Shad, the attics 


330 

Sticlde-back rough-tailed, 

. 103 

+ ii /) + jnyvi+iJ 


320 

cmnm rkf.l i . f. n 11 n 8 in PJnrtt- 

Shan, the smooth. 


233 

land, 

. 100 

Shanny, the 


233 

Sting-fish, the 

. 172 

Sharks , the 


407 

Stone-fish, the 

, 233 

Shark , the basking 


418 

Sturgeon, broad-nosed, 

. 405 

Shark, the skate-toothed 


416 

— — — » sharp-nosed. 

. 403 

smooth, the 


410 

Sucker, the unctuous 

. 383 

the Ray 


421 

Sun-fish , the short , 

. 401 

Sharplin, the 


103 

Swine-fish, the 

. 230 

Sillock, the 


145 

Swordfish , the . 

. 215 

Skate, the . 


424 



flapper, the . 


420 

Tadpole fish, the 

. 350 

Skate, the blue, 


424 

Tangle-fish, the 

. 304 

Burton, 


427 

Tetradon mola, 

. 401 

Grey, 


424 

Thomtmk, the 

. 436 

maiden, 


436 

Thwnms Pelamys, 

, 213 

— white, 


427 

Tope, the common 

. 414 

Skipper, the 


270 

Topknot, Bloch’s . 

. 377 

Skirling, the 


300 

Topknot, Muller's 

. 376 

Skulpin, the 


250 

Tank, the 

. 357 

yellow, 


248 

Trachimis ripera, 

. 172 

Sole, the 


378 

Trachinus draco, 

. 176 

Sole, the French 


370 

Trigla Blochii, (?) 

. 181 

the Mary 


306 

„ cuculus, 

174 

Solea mlgaris, 


378 

— gurnardus, . 

. 178 

Smelt, the 


312 

Jtirundo , 

. 176 

Smooth-sides, the 


176 

Trigla cuculus, 

. 181 

Spa r him, Family of „ 


202 

laevis, 

. 176 

Sparus centrodontes, 


206 

lineata. 

. 174 
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Trigla pini, . . .174 

Trout, the common . . . 104 

- — - — Loekhmi) . . . 390 

- Bull, the . . 208, 292 

Trout, curved-spotted, * . 293 

few-spotted, . .291 

irregular-spotted, . 292 

large-spotted, . . 292 

— — lunated-spotted, . . 293 

salmon-spotted, . . 291 

Norway, the . . 293 

the Salmon, see Salmon- 

trout, 

Trout-sea, the . . 289, 296 

Trygon pastinaca, . ", . 440 

Trygon, common, the . . 440 

Tub-fish, the ... 176 
Tunny, strippcd-belHed, the . 213 ! 

Turbot , the .... 373 


Weevcr, Lesser, the . . 172 

Whitebait, .... 325 
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